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TC-570-Soiiy^ Stereo 
Control Centre 


It’s a hi-fi recording studio in miniature — and port¬ 
able, too, with its own high fidelity detachable lid 
speakers! Extended frequency response (25-25000Hz- 
NAB standards) and low distortion give superb repro¬ 
duction. The power amplifier, utilising high quality 
all-silicon transistors, gives you 15W RMS per channel. 
The Sony TC-570 three-head tape deck not only ensures 


outstanding performance but also permits tape/source 
monitoring and professional recording techniques such 
as sound-on-sound recording and echo effects. 

With the TC-570, the only decision you have to make 
is which hi-fi Sony turntable you are going to use with 
It to guarantee a complete stereo music centre of 
exceptional quality. 
















ElECIROniCS 

Hustrolia 


Australia’s largest- 
selling electronics 
& hi-fi magazine 


VOLUME 35 No 2. 



Till the first real challenge to the supremacy 
pipe organs come from this computerised 
Bctronic instrument? It certainly seems 
)ssible, as our article explains. See p.18. 


ot just another transistor portable radio, 
)ore a communications receiver in disguise! 

uses the Wadley loop principle -- see 
.51. 
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Giveyour 

present sleieo system 
a^SOO sound 
for around^ 



For a modest expenditure you can now 
significantly improve your *8 ohm speaker 
system to give the exciting experience and 
‘presence’ of a frequency response to 
beyond 20,000 Hz. 

The Philips dome tweeter is a professional 
unit designed to ensure natural reproduction 
over its wide frequency range and thus 
enhance any speaker system, whether 2 
watts or 40 watts. The dome construction 
avoids the annoying ‘beam effect’ of 
conventional tweeters with its characteristic 
180° polar radiation pattern of sound 
dispersion at all frequencies up to 20 KHz, 

Excellent transient response and low 
distortion are achieved by employing a high 
efficiency low mass diaphragm with a high 
flux density Ferroxdure 300R magnet 

Convert in minutes — each kit complete — 

2 Philips dome tweeters, cross-over 
capacitors and full instructions. 


*Suitable also for other 
impedances with appropriate 
cross-over values. 


PHILIPS 


ELCOMA 

ELECTRONIC COMPONENTS AND MATERIALS 
DIVISION OF PHILIPS INDUSTRIES LIMITED 

Sydney Melbourne Brisbane Adelaide Perth Canberra 
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Amateur novice licence on the way 

After years of debate, much of it emotionally charged, the subject of novice 
licencing seems to be approaching resolution. At the request of the Wireless Institute 
of Australia, the Superintendent of the Radio Branch of the Postmaster Generars 
Department has spelled out what his Department would be prepared to recommend to 
the Minister for approval and legislation. Details are given by Pierce Healy in his 
Amateur Band News on page 113. 

The relaxed requirements would be a boon to the many young people who are 
anxious to get on the air,but who have to cope with increasing demands on their time. 
At present some make it to the full AOCP, but many others don’t and are lost to the 
amateur ranks. If the amateur bands were fully occupied, it might not matter but, for 
much of the time, they are empty and wide open to acquisition. 

There are also literally hundreds of one-time amateurs in Australia who are no 
longer active because they were not prepared to spend money on commercial SSB 
equipment. The opportunity, once again, to talk to somebody who is keen to get the 
best out of simple gear, would be an irresistible lure to these non-active amateurs. 

The proposals envisage that the novice licence will have a tenure of 2 years, after 
which the holder must either pass the full examination or presumably go off the air. 
Such a hatchet would surely defeat the whole appeal and purpose of the scheme. 
“Electronics Australia” is prepared to feature simple equipment for novice licen¬ 
sees; but it is not likely that many would commit themselves to projects which could 
become a white elephant — or an invitation to piracy — within two years. 

Some have contended that a limit is essential to force novices to up-grade their 
licence. What they fail to appreciate is that it may deter them from starting in the 
first place! 

I gather, from personal discussion, that the Department is not adamant on the 2- 
year condition. The Wireless Institute should therefore seek the inclusion of two 
logical provisions: 

1: The right to renew third level licences periodically. 

2: Means by which present Z-class licence holders can gain access to the third-level 
HF band segments by passing a 5wp Morse test. 

By the time this issue appears on the streets, the matter will have been 
deliberated by the Easter convention of the WIA and reactions will have been com¬ 
municated to the Department. I would sincerely hope that the WIA Executive will 
have been wise enough to sink personal and sectional motives and accept the 
proposals without internecine quibbling. 

If they scuttle this one this time, be it on their own collective heads! 

— Neville Williams 
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A clear picture on distortion 


AK47 


Suppose you’re listening to the Beriin 
Phiiharmonic performing Beethoven’s Ninth 
through an ordinary amplifier. Chances 
are you’re hearing sounds that neither 
Ludwig nor the Philharmonic intended. 
And what’s the point of buying expensive 
records if your amplifier is giving inferior 
performance? The aim is to achieve a 
replica or mirror image of the original. 
And to do that you’ve got to eliminate 
distortion. That’s what 


» 

T •TTTT T T r • » 


AKAI have achieved with their 
AA-5500 AMPLIFIER. Distortion is actually 
less than 0.1 %! AKAI did it with SEPPOTL 
circuitiy: To eliminate the main cause of 
distortion. Result? Amazingly clear and 
distortion-free reproduction. We could go on 
quite a bit about the AA-5500’s sensational 
tonal control, excellent signal to noise ratio, 
elimination of turntable rumble etc. but your 
AKAI dealer has all the facts. Have a listen 
and judge for yourself. 


AKAI 


THE VERY REAL SOUND EXPERIENCE 


Distributed by Akai Australia Pty. Ltd., 267 Castlereagh St., Sydney, N.S.W. 

Tel.; 61 9881. 146 Burwood Rd., Hawthorn, VIC. Tel.: 81 05>4. 399 Montague 
Rd., West End, Brisbane, QLD. Tel.: 4 0171. 8 Arthur St., Unley, S.A. 

Tel.: 71 1162. 1M3B Belmont Ave., Belmont. W.A. Tel.-. 65 5833. Homecrafts 
Pty. Ltd., Petrie St., Canberra City, A.C.T. Tel.: 47 9624. Docen Audio, 122 Bunda 
St., Civic Centre, Canberra, A.C.T. Tel.: 48 8785. P & M Distributors Pty. Ltd., 

87A Brisbane St., Launceston, TAS. Tel.: 31 5815. Pfitzners Music House, 

Smith St., Darwin, N.T. Tel.: 3801 
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To Dream the Impossible Battery; 


Oo’.O 


Why impossible? 

Weil, a battery which 
outperforms all others, with 
continuous use in high drain 
equipment; a battery to 
operate over a wide range 

085.P.1W 


of temperatures; remain 
utterly sealed; deliver a more 
consistent voltage at all times; 
give low impedance and 
resultant fidelity improve¬ 
ment in sound equipment. 


Whew. But, we built it. 
'Eveready' Gold Alkaline 
Energizer. Against all odds. 

Spread the word. 

The impossible ian happen. 

BATTERIES Products of 

'Eveready' &‘Union Carbide’ are registered Trade Marks. 


ELECTRONICS Australia, May, 1973 


5 



















First we made them 


easy to use. 
NowweVe made them 


easy to get. 


Yes, we now have distributors. The best 
there are in Australia. These distributors 
have in stock our complete line of LED 
displays and LED lamps. 


Easy to use. All these products are solid- 
state and directly DTL-TTL compatible. And 
they are all designed for ease of application. 
A complete LED lamp family. Our LED 
lamp family offers a complete selection of 
lens, lead and light output combinations. 
Our new T-1 Mini-LED is just 0.126" in 
diameter. This device offers high 
brightness over a wide viewing angle. And 
you have a choice of lenses; red diffused, 
clear or clear diffused. This little gem, 
known as the 5082-4480, costs Just 45c in 
100 quantities. The T-1% long lead wire 
wrappable 5082-4880 lamps start at 45c 
each In 100 quantities; 
the short or bent lead 
5082-4440 LEDs 
start at 45c in 
100 quantities. 

Higher volume 
prices on all these \ 
devices are even 
morp attractive. 







TTie 

ukht 

Source 


A new low-cost Isolator. At 5 MHz 
(jandwidth, it’s 25 times faster than 
any other isolator on the market. It has 
a hiph DC isolation voltage of 2500 volts, 
and a high common mode rejection of 
10 volts at 2 MHz, making the 
5082-4350 ideal for eliminating ground 
loops in digital or analog line 
receivers, floating powej; 
supply and feedback 
networks. Prices 
start e\X $2.66 each 
In 100 quantities. 

A low-cost LED display. Our numeric 
and hexadecimal displays have simplified 
your cjesigns with on-board electronics, 
standard package configuration, and 
categorized light outputs. Best of ail, the 
5082-7300 numeric has a new low price of 
$10.8Q in 100 quantities. 

A new 1.5" LED numeric. 

This new LED display, 
visible from 60 feet, has 
oq-board electronics, 
vyide viewing angle, 
and is designed 
for edge mounting 
in a standard 



PC board socket. Solid-state reliability 
makes the 5082-7500 Ideal where 
dependability is important. The price is 
$23.40 each in 100 quantities. 

Small character LED displays. The 
5082-7405 is a 5 digit 
end stackable display, 
minimizes power 
consumption and 
offers ease of 
Implementation 
with a standard 14 
PIN DIP package. At 
only 7 mW per digit, 
this display is ideal 
for calculators, 
portable instruments 
and anywhere that low power and high 
brightness are important.The 5082-7405 
priced at $2.97 per digit in 100 quantitiei 
Easy to get. Cali the distributor nearest 
you for Immediate delivery. Or write u 
for more Information. 
HEWLETT-PACKARD AUSTRALIA PTY. 
LTD., 22-26 Weir Street, GLEN IRIS, 314 
Victoria. Telephone: 20 1371 (6 lines) 
Other offices in Adelaide, Brisbane, 
Canberra, Perth and Sydney. Also Auck 
land and Wellington, New Zealand. ^ 




HEWLETT^ PACKARD 

COMPONENTS 


DISTRIBUTORS:— 


VIC. 


N.S.W. 


S.A. 


RADIO PARTS GROUP, 

562 Spencer Street, 
West Melbourne, 3003. 
Phone: 329 7888, 30 1251. 


RADIO DESPATCH SERVICE, 

^69 George Street, 
Sydney, 2000. 

Phone: 211 0816. 


GERARD & GOODMAN PTY. LTD., 

192 Rundle Street, 

Adelaide, 5000. 

Phone: 23 2222. 


90331/300:^. 
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PRESENTING 

CITATION BY 

HARMAN-KARDON 


Harman-Kardon has always 
specialised in high quaiity amplifiers 
and are amongst the ieading 
American designers. The Citation 
range has now reached Marks 11 
and 12 and both technically and in 
presentation they attain a very high 
standard. Citation 11 is the pre¬ 
amplifier and Citation 12 is a separ¬ 
ate power amplifier which can be 
mounted some distance away. 

When you iisten to our new 
Citation Tweive Power Ampiifier, all 
you are ever aware of is the music. 
In between each note, there is 
nothing but absoiute quiet. It's as if 
you were listening through the 
eiectronics ciear back to the originai 
performance. The sound is 
spacious, transparent and iifeiike. 
The finer nuances of tonal shading 
stand out clearly. You can almost 
feel the concert hall and the depth 
and breadth of the orchestra. The 
instruments have the same baiance 
and perspective as at a live per¬ 
formance. 

But words wili never adequately 
describe "Citation Sound." You 
have to hear it, or perhaps we 
should say not to hear it, to totally 
understand and appreciate it. The 
Citation Tweive is at your Harman- 
Kardon dealer now. Visit him soon. 
We think you'll agree that Citation, 
indeed, takes you a step beyond 
traditional high fidelity. 




CilcilioA Ckvc A 


CilQlio A Twelve 



For further information piease contact soie 
Austraiian importer and distributor. 

JERVIS AUSTRALIA PTY LTD 

PO BOX 6 BROOKVALE NSW 2100 939 2922 
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Featy^^^B^®:adway .201 SEAS speaker systems, the Rota amplifierHl? watts RMS per?' 
charing, #re bLgB'quality Garrard Player with magnetic cartridge, base and cover, and you have a 
unbealjite value at the list price of $313.00; let alone at the special Instrol price of.$229.00.^ 


IIMSTROL 


□Complete Hi-Fi Catalogue.50R 


Please send me your complete full-colour hi-fi catalogue and price list containing full 
details of hi-fi systems and separate hi-fi components. I enclose herewith postage 
stamps or money order to the value of 50 cents. I understand that the 50 cents will be 
I I refunded on my first purchase. 


n NAME:. 

D ADDRESS; 


Featuring the Rotel 310 amplifier (15 watts RMS per channel), the now famous Magnavox 8-3C 
Speaker Systems, the Garrard SP-25 Player, base and cover, and the smooth response of the 
ADC magnetic cartridge. This is value plus at. $299.00. 
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Thp systeTfrrgatuVeslBL Lancer speakers at $299.00.,ea. and a LUX 708 professional SO watt 
amplifier at $228.00, thus totalling 1826.00. Instrol now have reduced this to $799.00 irwj^ding 
FREE OF CHARGE the JH belt-drive turntable, featuring the Sansui tone-arm ADC 220XE, 
acoustically sprung base and hinged cover. Special System Offer. $799.00. 

SPECIAL BONUS OFFER! 

These systems will be sent FREIGHT FREE by passenger rail to any city 
or town in N.S.W., Victoria, Queensland or South Australia. _ 

OOUBLE WARRANTY 

Every system is not only covered 
by InstroLs own full guarantee. 

YORK 

C between King Si Maj^ket StsJ S9 4S58 

ever before have the omnidirectional Sonab VI speakers been available in a quality system > 
at such an attractive price. They are backed by a 5 year warranty and come In the largest range ] 
of colours of any speakers in the world. The Rotel 310 amplifier, JH belt-drive turntable 
combination and ADC magnetic cartridge complete this system. All for only ... $419.00. ^ 


by the manufacturers warranty but also 
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NEWS HIGHLIGHTS 


Hitachi device recognises pattern defects 


A new type of defect recognition device 
has been developed by Hitachi Ltd in their 
Central Research Laboratory in Tokyo. The 
device can automatically detect defects in 
complicated patterns such as those for LSI 
microcircuits and large printed wiring 
boards, yet does not rely on comparison 
between the pattern being checked and a 
“normal” reference pattern fed into the 
system beforehand. Instead, a defect-free 
normal pattern is generated in real-time 
mode directly from the input pattern itself. 

Previous automatic pattern defect 
detection systems have required massive 
information storage to cope with the normal 
pattern or “dictionary” which had to be 
memorised. There were also problems 
associated with ensuring correct orien¬ 
tation of each input pattern to be checked. 
Both initial cost and running cost have 
tended to be rather high, reducing the at¬ 
tractiveness coinpared with conventional 
human inspection. 

In the new device, for which Hitachi has 
taken out more than 10 patents in Japan, the 
US and many other countries, there is no 
need for a large memory or accurate pat¬ 
tern positioning. A special-purpose 
processor working in real time generates 
the “normal” pattern directly from the 
input pattern within 1 / 60th second, even 
with an entirely new pattern. No other 
“learning” is necessary. 

The system as a whole consists of a TV 
camera, the recognition computer system 
which generates the normal pattern and 
performs the comparison,, and a colour 
display unit which indicates the results 
when a fault is recognised. The system can 





Hitachi's new device detects faults in 1C and printed wiring board patterns withoi 
previously having to learn what the pattern should look like. 


be arranged to automatically sort between 
good patterns and those having faults. 

Called the “Hivip Mk5”, the system is 
claimed to be the first device using true 
pattern recognition technology for in¬ 
dustrial use. Its ability to perform com¬ 
pletely unmanned visual inspection is 


claimed to open a new era of high reliabilit 
production. 

Envisaged applications for the systen 
include inspection of LSI and other I( 
patterns, printed wiring boards, shadov 
masks for colour TV tubes, buildini 
materials and textiles. 



Remote control camera 
seeks bombs in Belfast 

The British Army’s latest anti-bomb 
weapon against terrorist bombs in Belfast is 
this remote-controlled TV camera, which 
they hpe nicknamed “Brownie”. It looks a 
little like a home-made model tank, but is 
fitted with a spotlight and camera, together 
with quite a lot of undisclosed detection 
equipment. The army will not reveal the full 
capabilities of the unit, but it had a suc¬ 
cessful debut a few weeks ago when a bomb 
was suspected to have have been planted in 
a garage in Joy Street, Belfast. 

No one knew what the bomb looked like, 
and it could well have been booby-trapped. 
So the camera unit was set in operation 
outside the building, and two soldiers 
followed at a safe distance while it trunded 
inside. Within a short time it had found the 
20 pound bomb, which was safely exploded 
shortly after. 















Plessey radar gives 3D display 


IBM drafting system 
uses paper "keyboard" 



This new air traffic control radar developed at the Plessey Radar Research Centre in the UK 
provides a "pseudo-3D" display at low cost Controls allow adjustment of both display 
bearing and apparent tilt. Markers indicate plane altitude. 


An experimental system which may be 
used to convert freehand sketches into 
accurately scaled and dimensioned 
drawings was announced recently at IBM’s 
Thomas J. Watson Research Centre in 
Yorkstown Heights, New York. The system 
employs a unique “paper keyboard” to 
enter instructions and dimensions. 

The system consists of a special drafting 
tablet and pen together with control units 
and special programs for the IBM 1800 Data 
Acquisition and Control System to which the 
equipment is attached. A conventional TV 
monitor and hard-copy plotter serve as 
output devices. 

To operate the system, the user simply 
places his rough sketch on the tablet and 
fastens it with adhesive tape. He similarly 
attaches to the tablet the “paper 
keyboard”, upon which is printed drafting 
symbols and alphanumeric characters. 

To enter the sketch into the system, its 
features are simply defined by the pen, and 
the appropriate parameters also set by 
touching the pen to symbols on the paper 
keyboard. Thus to transfer a circle, the pen 
is simply used to touch the circle-drawing 
symbol on the keyboard, and then to in¬ 
dicate on the sketch the centre of the circle 
together with a point on its circumference. 
Dimensions and labels are added by 
selecting the appropriate symbols and 
indicating where they are to be placed. 


New Bell Labs phone has a memory 


A telephone that can automatically dial a 
call to anywhere in the US at the touch of a 
single button has been developed by 
engineers at Bell Laboratories. The new 
“Touch-a-matic” set is claimed to be the 
first telephone with a solid state memory. It 
is capable of dialling any of 31 numbers, all 
of which are recorded by the user and may 
be changed as required. The unit also has a 
“scratch-pad” memory which records the 
last number manually dialled, so that if a 
second call is required to the same number 
this can also be done with a single button. 

New numbers may be recorded easily. 
The user simply presses a “record” button, 
selects which button is to correspond to the 
new number, and dials the number 
manually (actually, even the manual 
“dialling” is by a push-button keyboard). 
Finally the “record-off” button is depressed 
to end the storage process. The number 
which is dialled by a button is changed 
simply by recording a new number over the 
old one. 

The memory of the Touch-a-matic set is 
made up of 10 LSI microcircuits which 
contain the equivalent of 15,000 transistors. 
Since solid state memories of this type need 
a constant power supply if their information 
is not to be lost, nickel-cadmium batteries 
are incorporated in the set as a standby 
power source. The batteries are 
automatically connected into circuit if 
commercial power fails or the set is tem¬ 
porarily disconnected. 

The set will be manufactured by the 
Western Electric Company. 



A prototype of the new ''Touch-a-matic'"memory phone is tested by Bell Labs staff member 
Linda Leak. The unit can automatically dial any of 32 pre-recorded numbers, including that 
last dialled manuallv 
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T EACbrlngs you the consummate 
ta stem cassette decks. 





Model A-210 


Here are three that sum up the best of TEAC technology. 

Common to them all is a transport and hysteresis-synchronous drive motor so precise and 
fool-proof that they can hold their own with some of the best open-reel types. Beyond this,, 
the differences begin. Each model has a package of add-ons for your particular needs. 

If all you need is a basic superior deck that can economically record and 
playback on conventional tape within a frequency 
response range of 30-12,500Hz, you’ll want to look 
into the A-210. It’s outer rotor drive motor holds wow 
and flutter down to a negligible 0.15%. Separate stop 
and eject buttons. Low-noise solid-state 
electronics. Contoured fingertip- 
control pushbuttons 
for all operational 
modes. Large VU 

meters. Sliding scale record-playback 
level controls. Standard phone jacks for professional-style 
600-ohm mikes and 8-ohm headsets. Strobe-type running light. 

If you’re looking for a deck that can handle the new 
chromium dioxide tapes, you should look into the TEAC A-220. 

It has the add-on feature of a tape selector switch in the Cr02 
position, provides recording and playback frequency response of 
30-16,000Hz. As an added convenience, the A-220 incorporates high 

density ferrite heads and separate record and Model A -220 

output level controls. 

But if you’re looking for the definitive Dolby deck with everything 
you need for near-professional operation, only the A-250 will do. It has TEAC’s 
high-density ferrite heads. These “brown jewels” are so extraordinarily durable that 

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System 

that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB. 

You can count on superior performance from conventional, 

high-density/high energy, and chromium dioxide tapes. 

Add, too, the large expanded-scale VU meters 
for distortion-free recording at 
optimum levels and signal-to-noise ratios. 

What it all adds up to is that 
each TEAC cassette deck is the finest 
available for your particular needs — 
whatever they are. 


Model A-250 


If you’d like to know more 
write to us for the TEAC 
Catalogue, price list and franchised dealer list. 

TEAC. A SOUND IDEA 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd 
155 Gladstone St., South Melbourne, 

Victoria 3205. Ph: 69-7281 

619 Pacific Highway, St. Leonards, NSW 2065 


Ph. 439-5752 
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NEWS HIGHLIGHTS 


Centralised 


communications 


system for Sydney hospitals 



Sydney hospitals will soon be provided 
with the latest in telecommunications aids 
— a new centralised communications 
“bureau” which among other things allows 
direct patient to nurse voice communication 
at ail times. 

Designed and developed in Holland, the 
system has recently been installed in many 
European hospitals. It provides for a patient 
to be constantly supervised 24 hours a day 
by remote control. All patient requests can 
be answered within seconds at the touch of a 
button. 

The system will be installed in Australia 
by the private communications systems 
division of Standard Telephones and Cables. 
Recently an international hospital com* 
munications expert, Mr G. Bouwman, 
described the system in detail to hospital 
administrators, doctors and nursing per¬ 
sonnel. He explained that in addition to 
facilitating direct patient to nurse contact 
the central control can assist in ad¬ 
ministration of a hospital by providing 
information on bed status, location of staff 
and accident statistics. 

The system may be used to page, call and 
direct nursing staff. It also provides an 
intercom connection between central 
control and all wards, private rooms, duty 
rooms, nurse stations and departments. 
General announcements can be made 
through the system, and several radio and 
television programs can be reticulated. 

Each patient has a small bedside unit 
with coloured pushbuttons, mounted on a 
swingout arm. The unit contains a loud¬ 
speaker which also doubles as a 
microphone. 

Operation of the call button on the swing 
arm unit causes a lamp to light on the 
central station panel. The operator 
depresses the lamp button and can im¬ 
mediately communicate with the patient. 


The patient’s wishes can either be dealt 
with directly by the central operator or 
communicated to the nurse on duty. 

Each patient station is fitted with 
provision for listening to radio and TV 
programs via a disposable earpiece. 
Program selection is by means of the 
buttons on the swing-arm unit. Main 
features claimed for the system are more 
personalised treatment for the patient, and 
greater freedom for the nursing staff to 
devote themselves to actual patient care. 

The picture shows Mr Bouwman ex¬ 
plaining the system to Dr R. Freyer, 
Medical Superintendent of Liverpool 
Hospital, at the seminar. 


GEC-IVIarconi develop 
32-110GHz carrier 

A new carrier system developed at the 
GEC-Marconi research laboratories in 
southern UK is capable of transmitting 
300,000 telephone conversations and 200 
colour television signals simultaneously 
over a single 50mm diameter circular 
waveguide. The waveguide is capable of 
supporting carriers throughout the 
frequency band from about 32 to UOGHz, 
giving an available bandwidth greater than 
any other single means currently in use. 

Terminal and repeater equipment for a 
full experimental system should be in op¬ 
eration shortly. This will employ the latest 
high-speed digital transmission techniques, 
and is hoped to provide a practical solution 
to the problem of high-capacity com¬ 
munications for the near future. 



14 low-power TV 
stations for Queensland 


A series of low power television stations 
costing just on $2.5 million are to be erected 
this year to bring national stations to 14 
rural centres in Queensland. 

Nippon Electric Co of Japan has been 
awarded the Post Office contract for the 
supply, installation and commissioning of 
Uie transmission facilities which will bring 
TV entertainment and communication for 
tlie first time to some 30,000 people. 

The centres to be served by the trans¬ 
mitters are Clermont, Springsure, Bar- 
caldine. Alpha, Blackall, Longreach, 
Winton, Mitchell, Morven, Charleville, 
Augathella, Cunnamulla, Dirranbandi and 
St George. 

Part of a plan begun in 1%9 designed to 
provide national television to 38 remote 
communities throughout Australia at a total 
cost of about $5 million, the present project 
will involve about 1100 miles of microwave 
relay systems. 

An unusual feature of the new stations is 
that the transmitter equipment will be 
housed in underground shelters to maintain 
equipment operating temperatures within 
acceptable limits. In some of the areas 
concerned, outside temperatures are very 
high for most of the year. 

The equipment is designed to reduce 
maintenance in these remote areas, and to 
have a sufficiently low power consumption 
to permit economical operation from dry 
batteries where mains power is not 
available. 


Dry-air pressurisation equipment sup¬ 
plied by Puregas (Australia) Pty Ltd is to 
be used to ensure efficient and trouble-free 
operation of the stations and their antenna 
feeders. 

Each station will have a range radius of 
approximately 15 miles. 

When the new stations are on air at the 
end of the year, some 97.9 per cent of 
Australia's population will have television 
coverage. 
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Wharfedale phones win design award 


These new “Isodynamic” headphones 
from the UK maker Wharfedale have won a 
1973 Design Council Award. The elec¬ 
tromagnetic transducer in the headphones 
uses a newly-developed polyimide film 
diaphragm, to which is directly bonded a 
coil formed by printed wiring. The magnet 
system is also novel: anisotropic ferrite 
material bonded into a synthetic rubber. 
The rubber magnets are magnetised in the 
plane perpendicular to the diaphragm, 
giving a very uniform field at ri^t angles to 
the current flow, combined with very low 
weight. 

The very high flexibility and lightweight 
diaphragm gives the phones a smooth and 
extended frequency response, comparable 
in performance with considerably more 
expensive electrostatic units. And the 
weight is only 368 grams (13oz). 

Basic transducer impedance is 120 ohms, 
so that the headphones may be driven from a 
conventional headphone socket. 


NEWS HIGHLIGHTS 


New radio courses from Univ. of NSW 


The Division of Postgraduate Extension 
Studies of the University of New South 
Wales is offering five new lecture courses 
commencing in June 1973. The lectures for 
the courses will be broadcast over Radio 
University VL2UV (1750kHz) and 
Television University VITU (667MHz). All 
courses also include attended seminars. 

Basic FORTRAN IV PROGRAMMING, 
PART 1 is a course of 10 radio lectures, 3 
television lectures and 3 attended seminars. 
It provides a rapid introduction to computer 
programming in the widely used Fortran IV 
language. Part 2 of the course will be of¬ 
fer^ in August for those who wish to con¬ 
tinue the study and application of this 
language. The lecturer is Professor J. M. 
Blatt. Enrolment should be before May 30. 


REPORT PROGRAMME GENERATOR 
(RPG) is a course of 6 radio lectures,, one 
television lecture and one attended 
seminar, directed to professional people 
wit^i no previous knowledge of computers or 
computer programming. It should be of 
interest to management personnel and 
programmers who would like an in¬ 
troduction to this computer language. The 
lecturer is J. G. Hedberg, producer at the 
Division of Postgraduate Extension Studies. 

Other courses being offered are COUN¬ 
SELLING CASE STUDIES, EDUCATION 
ADMINISTRATION, and MANAGING 
PEOPLE IN ORGANISATIONS I. 

Further information on all courses is 
available from the Division at P.p. Box 1, 
Kensington, NSW 2033. Telephone 662-2691. 
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New PAL licensing 
contract coming up 

Four major Japanese companies a 
apparently negotiating a new licensi 
contract with AEG-Telefunken to cov 
manufacture of PAL colour TV receive 
The companies are Matsushita Electric 
Industrial Co Ltd (National), Tok 
Shibaura Electric Co Ltd (Toshiba), San 
Electric Co Ltd and Sharp Corporation. 

Key point in the new contract is said to 
the withdrawal by Telefunken of 
previous prohibition on the sale in Europe 
“simple PAL” receivers as developed i 
Sony Corp and General Corp, althou] 
Telefunken apparently still maintains th 
these sets infringe its patents. The sets w 
be required to display a label explain!] 
that they are of the simple type, howeve 

The new contract will apparently n 
specify any quotas covering export of P^ 
receivers from Japan, or import in 
Europe. This is in contrast with the previoi 
contract, and finally removes the objectioi 
which were cited by Japan's fair trac 
commission in disallowing the earli< 
contract. 


Skylab launch nears 



An artist's view of Sky tab, NASA's mannsi 
experimental space station due to 
launched within a few weeks and orbital 
270 miles above the earth. With the saml 
internal volume as a moderate two-bedroon 
house, the station is powered by two sets o. 
solar energy panels whose output would bi 
sufficient to run about four modern homes 


Pop group makes 
8,000 watt sound 

Britain's latest export to Europe is the 
Barclay James Harvest pop group, claimec 
to be the world's biggest synthetic sound 
Shown at Gatwick Airport, Surrey, as thej 
set off for a tour of Common Markei 
countries, the group includes 40 musicians 
drawn from symphony orchestras. Their si> 
tons of equipment includes loudspeakers 
amplifiers and mixing panels, micremhones 
and instruments, and is valued at £50,000 

With a total power output of some 8,00( 
watts, one might be excused for wondering 
why they need to fly the equipment over t< 
Europe — they might well have beer 
audible there already! 




















DICK SMITH & STAFF - SUPER VALUES 


CIRCUIT BOARDS - piv-tinned 

The "Rolls Royce" of circuit boards are 
now available from Dick Smith — give 
your equipment that professional look — 
all boards are heavy duty and most are 
fully pre tinned to prevent oxidation 


marks and 

to make soldering easier. 

72 G7 

Guitar Amp. 

1.50 

72 SA9 

Amplifier 

1.50 

72 SIO 

Scaler 

1.60 

72 10 

1C Probe 

.95 

72 S11 


1.50 

72 SAIO 


1.90 

ET025 

Super Stereo 

1.90 

ET026 

Tape Slide Sync. 

1.50 

ET02V 

Tuner 

1.45 


IC Power Supply 

2.50 

ET033 V 

Int. audio system 

2.60 

ET034 

Int. audio system 

2.60 

ETlll 

Power Supply 

1.50 

ET1413 

lOOW AMP 

2.20 


LIGHT EMiniNG DIODE 

Miniature M50 Red — the same price as 
miniature filiament bulbs — at this price 
wire them into logic circuits as status 
indicators, build low cost counters or use 
them as panel lights. 


7Sc each or 10 for $6.50' 


PLESSEY 3 + 3 AMPLIFIER KIT. 

As reviewed in the March issue of 
Electronics Australia this high quality 
low cost amplifier has proved itself 
extremely popular. Our demonstration 
model (built by staff member, Ian 
Smith, aged 16) was sold to one en¬ 
thusiastic customer and since then we 
have just not been able to keep a unit in 
stock for demonstration purposes. 
Remember: This kit is fully covered by 
our satisfaction guarantee — as long as 
it has not been removed from its display 
pack it can be returned within 14 days 
for full credit. 

Plessey 3 ^ 3 amp kit - $27.50 incl. P & 
P. 

Fully Built & tested ~ $32.50 incl. P t p 
Transformer to suit — $4.75 plus 50c P 

• P. 



MOLEX I.C. SOCKET PINS 

With these you can build economical I.C. 
sockets (approx 1 3 price) by simply 
cutting off the number of connections 
required (i.e. two strips of seven for 14 
pin socket) and soldering on to P C. 
Board. 

50 Pins $1.00. 


SPECIAL PARTS FOR RECENT 
ELECTRONICS AUSTRALIA 
PROJECTS 

PF 3504 Transformer 
73 TL Board (Digital Trainer) 

FT 1 Feed Thrus (250) 

McMurdo Interconnecting Load 
Signetics 555 Timer I ,C 
Signetics NE 561B I.C, 

SC 141D Triac 
ST4 Diac 
73 C3 Board 



SOLAR CELL KIT 

See the technical review on page 102 of 
the March issue of Electronics Australia 
for further details on this exciting kit. 
Seven ceils are supplied — complete 
with instruction book. — $10.35 P & P 
30c. 



TEST INSTRUMENTS 

JAYEM MODEL SOK MULTIMETER — 

Fantastic Buy 

e High Current Scale (0 to 12 amp) 
e Compact and Rugged 
e Fully Protected 
e 43 Ranges 

DC Voltage 0-0.3, 0.6,1.5, X 6, 12, 30, 60 
150, 300, 600, 1200 

AC Voltage 0 3, 6, 15, 30, 60, 120, 300, 600, 
1200 

DC Current 0-30, 60ua, 1.5, 3, 15, 30, 150, 
300 ma, 6, 12amp 

Resistance 0-3K, 300K, 3 meg, 30 meg 
(centre scale 15) 

Decibels 10 to i I7db _ 

Output 0 3,6, 15, 30, 60, 120,100 volts 
Accuracy ±3^ 

Sensitivity^0,000 ohms volt DC 
5,000 ohms volt AC 
DC Circuit sensitivity* 30u amp, 120mv 
Meter Movement 4" meter, 20u amp full 
scale 

Size 2’4''x4"x6" 



JAYEM MODEL lOOK MULTIMETER 

e High Sensitivity 

• Meter is magnetically shielded 

* Built-in Diode protection 

a Carrying handle folds down as a 
support to prop the meter at an angle for 
reading 
e 51 ranges 
a Large 5" Meter 

DC Voltage 0 0.3, 0.6, 1.2, 1.5, 3, 6, 12, 30, 
60, 120, 300, 600, 1200 
AC Voltage 0 1.5, 3, 6, 12, 30, 60, 150, 300, 
600, 1200 

DC Current 0 15, 30ua, 3, 6, 30, 60, 150, 
300ma, 6, 12amp 

Resistance 0-2K, 200K, 2 meg, 20meg 
(centre scale 20) 

Decibels 20 to • 63 in 6 ranges 
Output 0 1.5, 3, 6, 12, 30, 60, 150, 300 volts 
Accuracy l3^f 

Sensitivity 100,000 ohms volt DC, 
10,000 ohms volt AC, DC circuit sen 
sitivity a 15 amp, 300mv 
Size 2'.t" X 5*4" X 7’'?" 

$39.50 PAP $1.00 


$5.20 


$2.40 


$7.40 


$5.10 

$2.35 


$9.56 


$2.99 

1 1 

$0.95 


$1.60 





SUPER KITS 


Dick Smith "Super Kits" are very 
special as they have been selected by 
him for "V.I.P." treatment. At least one 
of each kit has been built by Dick Smith 
or his staff and is on display at the 
electronics centre. Other features are; 

1. Expensive pre-tinned "silver" boards. 

2. Full copies of constructional articles 
included. 

3. Any changes in circuits, addendums 
etc are included — saves checking 
following issues. 

4. Most kits contain "extras" at no cost. 
These extras have been added where 
Dick Smith thinks they may be more 
reliable or where he feels the con¬ 
structor may have difficulty in pur¬ 
chasing them.' 

DIGITAL LOGIC TRAINER E A. 
MARCH '73 

The complete kit including metalwork, 
patch leads, front panel and construction 
details to build this logic trainer 
$02.00. P P50c. 

All separate parts are available write 
for our quote. 



100 Watt AMP (E.T. DEC. 72) 

The complete kit to build this enor 
mously powerful quality amp. Extras 
include deluxe pre-tinned circuit board, 
silicon grease, a can of heat absorbing 
spray paint and full construction details. 
New LOW price $65.00 p&p $1.00. 

SEPARATE PARTS FOR ABOVE KIT: 
Metalwork including predrilled heat 
sinks $14.50 P&P 50c 

PF 3577 transformer $10.60 P&P $1.50 
ET.1413 circuit board $2.20 

STEREO 24 ADAPTOR (E.A. Nov. '72) 
Wfrhave recently built this inexpensive 
unit and find it quite amazing (call In 
and have a listen if you can). Complete 
kit including special board and in¬ 
structions $5.75 P&P 50c. 

PLAYMASTER 136 AMP (E.A. DEC 
'72) 

Good value for money with special 
transistor offer from Fairchild. Com¬ 
plete kit (less "special offer" tran¬ 
sistors) including attractive front panel, 
pre tinned boards and silicon grease for 
transistor mounting. 26 watts RMS 
Output $55.60 P&P $1.00 

Metalwork only $8.00 P&P 50c 

Panel only $2.50 

Board 72 SAIO $1.90 


BC108B 

BC109C 


55c 

55C 


Call in and see these completed "Super 
kits" and always remember if Dick 
Smith can build it ANYONE CAN! I 


GO SOLID STATE 


^ r 

r 


VHP POWER TRANSISTORS 30 watts 
at 12.6 volts — FANTASTIC OFFER TO 
AMATEURS — $9.05. 

These transistors manufactured by 
"Solid State Scientific" are exactly as 
currently being used by Australia's 
largest VHF mobile radio manufac 
turers. They are virtually indestructible 
(they withstand severe V.S.W.R.) and 
are guaranteed to give in excess of 30 
watts at 144 mes on 12.6 volts (more at 
13.8 volts!) Supplied complete with data 
sheet, test, circuit and layout diagram. 

FEATURES; 

t Withstand severe V.S.W.R. 

§ Low inductance stripline package. 

• All leads electrically isolated from 
stud. 

• Greater than 4.4 db power gain 
TYPE 2N 5591-$9.85 plus 50c p&p. 

DRIVER TRANSISTORS AVAILABLE 
Complete with data sheet and suggested 
circuit and layout diagram. 

2N 5590 (15 watts) $7.75 
2N 5589 (7 watts) $6.50 p&p 50c 
The complete set of three transistors are 
available as a special package offer for 
$22.50 plus p&p 50c. 

Data sheets available separately lOc 
plus 20c p&p. 

144 MC'S P C. Board special 
N ow available — tinned fibre glass 
boards with full layout details and in 
structions to make each output stage (7, 
15 or 30 watts). 

Prices for each board are $1.50 each or 
supplied as complete 300 MW (IN) to 30 
watt (OUT) board for $4.20. P P 20c. 


GET YOUR 1973 
(UlTALOGUE NOW! 



Many thousands of our 1973 catalogues 
have been sold - get yours now before 
they become collector's items. Yes -- 
our catalogue is fully covered by our 
"satisfaction guarantee", if for any 
reason you are not satisfied with it, 
return it and your money (including 
P P amount) will be refunded in full. 
Note: Any purchase to the value of $10.00 
will entitle you to a free catalogue -- 
please mention if required in your order. 

Dick Smith Electronics Pty Ltd., 
Pacific Highway, Gore Hill, 2065 (ne 
Channel 2) 439'5311 (5 lines) 


DEAR DICK 

P/ease send me your catalogue. / enclose 60c towards the cost plus 25c to 
cover p&p knowing that it contains special 50c discount vouchers. 


NAME .... 
ADDRESS 


. POST CODE 


I CATALOGUE AVAILABLE AT NO CHARGE TO ORGANISATIONS, RADIO 
! CLUBS, SCHOOLS ETC. APPLYING ON OFFICIAL LETTER HEAD. 
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BASIC ELECTRONICS 

A sound grasp of the fundamental principles of electronics is 
your key to a successful career in this wide-ranging progres¬ 
sive industry. ICS have designed this course to give you the 
background in electronics principles, radio theory and their 
industrial applications that you’ll need to progress in your 
chosen field. The course includes electrical principles; A-C 
principles; elements of radio; electronic valves and tubes; 
transistors and semiconductor diodes; theory of radio receiv¬ 
ers; “Principles of Transistor Circuits,” Textbook, Study 
Notes; industrial electron tubes; electron tubes in 
industry; practical mathematics calculations. 


COMPUTER 

TECHNICIANS 

In today’s fast-growing world computers ar( 
the key to the future. A trip to the moon U 
almost impossible without the aid of moderr 
computers—you can be part of this fast 
growing world of computer technology 
vyhere more and more industries, organise 
tions and government departments an 
making greater use of these computers. The 
ICS Computer Technician Course is design¬ 
ed to equip you to step into this excitinc 
and expanding career area. 


ELECTRONIC ENGINEERING 

As an electronics engineer you are a professional man in demand throughout 
the electronics industry. The ICS Electronic Engineering Technology Course is 
designed to give you the training and qualifications to step up to a secure career 
that’s fascinating and rewarding. Your Course includes study in electro¬ 
technology; elements of radio; electronic valves and tubes; transistors and 
semiconductor diodes; amplifiers; transistor circuits; industrial rectifiers and 
converters; oscillators; theory of radio receivers; electronic instruments and 
measurements; advanced mathematics; “Electronics in Industry”; report 
writing; binomial theorem; exponential and logarithmic series; elementary 
calculus. 
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COLOUR TV 

Colour TV is no longer a thing of the future—it’s here; 
and industry is gearing up for its launch. Only a few 
years ago to be a mono TV technician was sufficient for 
a guaranteed future. But now, with colour TV’s intro¬ 
duction, you must be prepared. With the ICS colour TV 
course you can equip yourself to be one of the tech¬ 
nicians in demand to meet the needs of this new 
industry. The ICS Colour TV Course Includes training in 
colour In television; the colour television system; picture 
tubes for colour TV; colour TV receiver circuits; trouble¬ 
shooting colour TV receivers; alignment of monochrome 
and colour TV receivers; PAL colour television. 


TV SERVICE 
TECHNICIAN 

The shortage of trained, professional television 
technicians and servicemen has created serious 
concern within the electronics industry. The 
opportunities which now exist in this highly-paid 
field are boundless. You, as a highly-trained TV 
Service Technician, can take up the challenge 
and reap the rewards. The course includes in¬ 
struction in A-C circuits; solid state circuits; 
amplifiers; electronic test instruments; prin¬ 
ciples of television; FM receivers; colour TV; 
cathode ray tubes; TV service and repair. 


could be part of 
neui electniniis 
reuohitian 





Electronics is a big profession today and probably 
le fastest-growing industry in the world. 
i.s an Electronics expert, technician or 
rofessional man entering this rapidly- 
xpanding held, you canlooK Forward to 
ne of the most exciting careers with 
ossibly the best job security of all. 

You could be part of all this, now. 

International Correspondence 
Schools’ Electronics Career Programme 
s designed to give you the 
[ualifications you need for the rewarding 
areer you deserve. Fill in and post the 
;oupon today for an electronics 
;areers booklet, obligation-free. 



POST THIS COUPON TODAY 


' international correspondence schools I 

Dept. 577 400 Pacific H'way, Crows Nest, N.S.W. 2065. Branches in all states. 
Please send me the free Careers Programme book on 


Name (Mr./Mrs./Miss)« 


Please Print 


-Age_ 


Address_ 


.Postcode. 


Phone- 


-Occupation. 


If the career you want is not listed, please nominate It. 


-Dept. 577 
LB3.3787 
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omputerised Organ 


Mthough the advent of the electronic organ was heralded as the beginning of 
:he end for traditional pipe organs, to date the electronic instrument has 
complemented its wind-blown counterpart rather than supplanted it. Perhaps 
the first real challenge to the pipe organ has finally appeared, however, in the 
‘orm of a new computerised instrument developed in the US by Nofth 
American Rockwell. 


One of the oldest, most glorious — and 
vithout question the most complex •— in¬ 
struments designed specifically for the 
expression of music is the pipe organ. It is 
mentioned in the Old Testament and figures 
prominently in ancient mythology. Pan, the 
sylvan god, is ascribed as its inventor. He 
considered the organ far superior to 
Apollo’s lyre and according to legend 
challenged Apollo to a contest of skill, at 
which he won comfortably. 


Ctesibius, a Greek engineer, is credited 
with developing the first organ on record. 
Actually, it was called a hydraulis — an 
instrument with the essential charac¬ 
teristics of modern organs, including a set of 
pipes, each with a different pitch and con¬ 
trolled by keys or levers, which snut off 
wind as desired. This occurred in ihe 3rd 
century BC. One of the hydraulis’ earliest 
appreciators was Cicero, who spoke of its 
sound as being as delectable to the ear as 


the most delicious fish to the palate. One of 
the instrument’s most notable performers 
was the Roman emperor Nero. 

Evolvement of the organ continued slowly 
through the centuries. In the Middle Ages 
huge instruments were built into enormous 
cathedrals, and by 1500, as principles of 
voicing and ensemble became generally 
understood, organs progressed in 
refinement and variety of tone. Their 
cultural impact on civilization was perhaps 
never more pronounced than in the first half 
of the 18th century —■ during the lifetime of 
Johann Sebastian Bach, who composed 
towering classical compositions. 

But while there is perhaps nothing in the 
musical world to approach the magnificent 
grandeur of a rendering of a major classical 
work on a great Baroque-like pipe organ, 
these elegantly-ornate instruments are 
today at odds with the 20th century. They 
are, to begin, tremendously expensive to 
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THE OLD AND THE NEW? Picture on facing page shows a traditional pipe organ in the 
Mormon Tabernacle, Salt Lake City, while above is the NRMEC-Alien digital organ. The girl 
s holding its main wiring board. 
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12 AMPERE AVERAGE CURRENT 

MINIATURE SILICON POWER RECTIFIERS 
SINGLE PHASE FULL WAVE BRIDGES 
PA SERIES 


Junior MINIBRIDGE 




FEATURES 

400 VOLTS TO 1000 VOLTS PIV 


SNAP ON, 


UNIVERSAL 3-WAY TERMINALS 
WRAP AROUND, OR SOLDER 
INSULATED METALLIC CASE FOR MAXIMUM 
THERMAL CONDUCTIVITY 
DIFFUSED SILICON JUNCTIONS WITH 
AVALANCHE CHARACTERISTICS 
BEAM LEAD CONSTRUCTION 



MANUFACTURED BY 
ED.I. YONKERS, N.Y. 


The PA Series was designed to replace larger bridges or four studs of the IN1341 and IN1614 Series in 
power supplies, converters, inverters, motor control circuits and DC motor starters. The unique beam lead 
sandwich construction is used instead of discrete axial lead plastic encapsulated rectifiers allowing better 
heat transfer from junction to case and lower operating junction temperatures. 




TYPE 
PIV/leg 


PA40 

400V 


PA60 

600V 


PASO 

800V 


PA100 

1000V 


Matching connector 
AMP "250" Series 
FASTON connector 


AVERAGE DC OUTPUT 


TC- 

Case Temp. 
55° C 
100°C 
125°C 
150°C 


AMP 

DC 

12 

9 

6 

4 


ELECTRICAL CHARACTERISTICS 

Peak One-Cycle Surge (8.3 ms). 150 Amps Max. 

Peak Recurrent Forward Current.,...25 Amps Max. 

DC Forward Voltage per Leg 

At 2.0 Amps DC and 25°C.1.0 Volt Max. 

DC Reverse Current 

At Rated PIV and 25°C... ;.... 10 / uA Max. 

At Rated PIV and 100°C...100 / uA Max. 

AUSTRALIAN GENERAL ELECTRIC LIMITED 

86-90 BAY STREET, ULTIMO, NSW. Phone212 3711 

DISTRIBUTORS: Fairchild Australia Pty Ltd. Meibourne.Tel 723 4131. Sydney, Tel 439 4355. 

GEC-Elliott Automation, Sydney, Tel 439 1922. Adelaide, Tel 71 7971. Brisbane, Tel 32 0441. Melbourne, Tel 387 2811. 
PB Components, Melbourne, Tel 53 2766. 

Watkin Wynne P^ Ltd, 32 Falcon Street, Crows Nest, Tel 43 2107. 

. H.Rowe BCoPty Ltd, Perth,Tel 28 5444. 

The National Electrical & Engineering Co Ltd, Wellington,Tel 553 709. Auckland,Tel 599 089. 
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Computerised organ 


install and to maintain. They are also 
cumbersome and inflexible. Tuning them, 
alone, is virtually a never-ending, full-time 
job. 

Thus, grandeur is acceding to prac¬ 
ticality; quality is being couched by cost 
effectiveness; and the miracle of modern 
invention is revolutionising the organ in¬ 
dustry. Already, in recent years, the in¬ 
troduction of the electronic organ has had 
an overwhelming impact. This instrument, 
using analog systems, can be played the 
instant it is plugged into an ordinary 
electric outlet. Its tones are created by 
electrical impulses rather than by air 
pressures. When a playing key is depressed, 
an electrical wave — of the same i^ape as 
the sound wave for that key — is generated 
within the console and passed to the tone 
cabinet where it is converted into audible 
sound. 

All this has made it possible to reduce 
once-prohibitive costs, and bring electronic 
organs into tens of thousands of homes and 
small institutions that otherwise would 
never have been able to afford the expense 
of or the space needed for the instrument. 
Today a piano-sized electronic organ of 
quite impressive specifications can be 
purchased for as little as $1,500. 

But here the advantages end. Despite the 
advances, these modern instruments 
cannot reproduce the tone realism of a 
grand pipe organ. To do this properly, not 
only must the '^harmonic” content of each 
tone throughout the entire pitch range of the 
organ be simulated, but the tone-generator 
system must also be able to simulate each 
tone over the range with a variety of 
“voice” or timbres to correspond with the 
air-driven pipe organ's “ranks.” 

Conventional electronic organs, using 
analog systems, basically take two ap¬ 
proaches to tone generation: the multiple- 
oscillator method, and various electro¬ 
mechanical methods. To add the harmonics 
and other characteristics necessary to give 
the tones realism, the multiple-oscillator 
organ must contain a massive quantity of 
shaping and balancing circuitry. Additional 
difficulties are encountered via this method 
in producing an identical complex 


INNOVATIVE PRESIDENT Jerome Markowitz of the Alien Organ Company (top! was quick 
to see potential of new organ. View above shows board assembly. 


waveform for every note of the scale and 
throughout the organ’s entire pitch range; 
and in simulating the tone difference of 
various ranks. Electro-mechanical tone- 
generation techniques also suffer the basic 
limitations of most electro-mechanical 
systems. 

Without a means to duplicate the fine 
tonal realism of a pipe organ, in fact, 
electronic instruments would be forever 
limited. This vexing problem has finally 
been solved, however, with the recent in¬ 
troduction — by North American Rockwell 
Corporation and the Allen Organ Company 
— of a new microelectronic organ with a 
digital computer for a “brain.” 

The revolutionary new instrument can at 
last bring the sounds of great cathedral pipe 
organs into small churches, auditoriums or 


homes. The breakthrough is based on the 
computer’s ability to convert sound wave 
shapes into digital signals (binary num¬ 
bers) which can be stored in the memory 
and recalled by a touch of the organ keys. 

Although the computer organ is designed 
to be played in a conventional manner, 
inside it is radically new. There are no 
ranks of pipes, oscillators or spinning discs. 
Instead, the keys are connected to the 
computer, which consists of 22 tiny in¬ 
tegrated circuit “chips” on an 11 by 17-inch 
board. The ICs contain the equivalent of 
some 48,000 transistors. This is made 
possible through the use of metal-oxide 
semiconductor / large-scale integrated 
(MOS LSI) circuits, the latest generation 
of microelectronic devices developed by 
NR’s Microelectronics Company (NR- 
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ALTERABLE VOICE feature of new organ 
allows addition of new 'Tanks" merely by 
pushing in an appropriate punched card: 





Computerised organ 


MEC). Otherwise, more than 2,000 con¬ 
ventional electronic parts would have been 
required to build the digital musical 
computer. 

In simplest terms, when an organist plays 
keys on the new organ, he “tells” the 
computer what notes, chords, and melodies 
are to come forth. By depressing different 
stops or combinations of stops, he draws 
upon the memory banks of the computer 
where varieties of tones have been stored. 
The result is authentic organ sounds with 
unprecedented tonal variety. 

The instrument represents a technical 
interchange between aerospace systems 
and digital computer experts at NRMEC, 
and Allen Organ Company engineers in 
Macungie, Pennsylvania. It grew from an 
inspiration by Ralph Deutsch, an Autonetics 
scientist and expert in information ttieory 
and sophisticated mathematics. 

A life-loog music aficionado, Deutsch had 
been shopping for a home organ for his son, 
and had been disappointed in the tonal 
qualities available in medium-priced 
models. Why, he mulled, couldn’t advanced 
aerospace electronics and systems design 
sciences be applied ~ via a digital com¬ 
puter — to convert sound wave shapes into 
computer numbers and store them in a 
memory for recall by a touch of an organ 
keyboard? 

With company backing and a team of 
specialists, he pursued the project, and 
proved the feasibility of the idea. When it 
was far enough along through an intensive 
test and development program, the system 
was presented to Jerome Markowitz, 
president of the Allen Organ Company, who 


immediately foresaw its vast potential. 
Markowitz has devoted his life’s work to 
design and manufacture of electronic 
organs — and has introduced a series of 
industry-advancing inventions over the past 
30 years. His company’s organs are con¬ 
sidered among the finest produced in the 
world. 

A teaming arrangement between NR¬ 
MEC and Allen was reached, whereby the 
microelectronic computer concept would be 
exclusively licensed; Allen Organ would be 
the sole marketing outlet. 

The marriage of MOS / LSI digital cir¬ 
cuitry to the electronic organ has produced 
a number of innovative, ahead-of-the-times 
features. The knotty problem of tuning, for 
instance, is all but eliminated completely 
via a frequency synthesizer. “With our 
system,” says Deutsch, “all frequencies 
you need are derived from one oscillator. 
The difference or temperament between 
notes can’t get out of tune. That’s built in 
and locked.” 

Using multiplex techniques, the NRMEC- 
designed organ keyboard uses only about 80 
wires throughout, as opposed to thousands 
of wires in a conventional organ. This vastly 
simplifies production and maintenance. 
And any one of the 22 circuits — like in¬ 
dividual tubes in a TV set—can be removed 
and replaced as needed. 

Another particularly attractive feature is 
.the automatic transposition control. It 
allows organists to easily move the music 
produced up or down a full octave, a half 
note at a time, to synchronise so to speak 
with singers or instrumentalists. 

The digitized system additionally 
provides an almost limitless number of 
voices and special effects, giving electronic 
organs a wide-ranging versatility never 
before offered. “We call it alterable voice,” 
says Deutsch. “You can introduce a tone not 


built into the organ by merely pushing a 
punched card into a slot. This way you could 
have rock or theatre music played on a 
church organ, or vice versa. You would 
have practically no repertoire limitations.” 

To take full advantage of the versatility of 
the new system, Allen engineers recorded 
selected sounds from many of the world’s 
finest pipe organs during a three-year 
musical research program. These have 
been analysed and digitised, and each 
selected tone or voice put on a punch card. 

With such a library, the computer 
“brain” gives the new organ its voices and a 
memory for more tone combinations than a 
musician could play in several lifetimes. 
For example, sounds of clarinets, chimes, 
bells, orchestral flutes and various others 
are instantly available as the organist 
wants them. The changing of the many 
voice combinations is automatic. The 
organist merely presses a button to select 
any of the voice combinations and tones that 
he has preselected for an entire recital. 

In short, the use of digital circuitry and 
microelectronics has greatly simplified the 
inner components or guts of the electronic 
organ, given it more versatility, and made 
it easier to operate and maintain. (All 
circuitry necessary to implement a 
multiplicity of ranks and registers is 
provided in an integrated package 
measuring only a small fraction of a cubic 
foot.) 

Space age reliability is built into the new 
system too. High-density, low-power, low- 
heat-dissipation MOS / LSI circuits used 
throughout allow for trouble-free, long-life 
performance. And despite the tone- 
generator innovations, no new techniques 
are required of the organist to operate the 
new system. Stops and pedal and manual 
keys all work the same as traditional 
organs. 

NRMEC is producing thousands of digital 
systems this year for Allen. The first in¬ 
stalled units were shown at a special press 
conference in New York City, and the initial 
reception has been enthusiastic. 

“We are confident we’ll sell a lot of 
them,” says Markowitz. “It’s a big step 
forward in technology, a quantum jump. To 
duplicate with conventional electronics tone 
fidelity, tonal variety and other features of 
this new system, we would have to charge 
prices at least twice, possibly higher, those 
at which we expect to sell our new models.” 

Markowitz says the digital musical j 
computer could also be connected to 
operate with some existing electronic I 
organs, combining the best features of 
analog and digital systems in instruments i 
of optimum flexibility. 

The new organs sell in the $5,000-$10,000 
range and NRMEC, in addition to selling 
Allen the microelectronic chips, gets a 
percentage royalty fee for each unit, 
recompensing it as the owner of the 
system’s patent. 

But all such statistics are secondary to an 
inventor’s mind. “The main thing to me,” 
says Deutsch, “is the tonal realism. This, 
honest to goodness, sounds like a pipe 
organ. I’ve recorded from it, and if I didn’t 
know. I’d say point blank it’s a pipe organ! ” 

This article is reprinted from “Skyline” 
(North American Rockwell Corporation), 
with permission. 



INVENTOR of the new digital organ, Ralph Deutsch, relaxes at home with his family. And 
what better way to relax than with one of the current models? 
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The very best 

of all*. 


Diamond spiralled, thick 
film for stability 
and reliability. 

Ceramic body for strength. 


Lead tin alloy plated 
leads for excellent 
solderability. 



Acrylic Lacquer 
colour bands for 
lifelong legibility. 


Moulded jacket for 
insulation and ruggedness. 


□ Rugged 

□ Reliable 

□ Extremely Stable 

□ Negligible Shelfdrift. 


Plated on end cap 
for noise free connection. 

High temperature soldered 
terminations cannot pull off. 


(Actual size .25" x .090). 


metalglaze 

resistors 

AVAILABLE IN 3 MODELS RNV. RGV. AND GH4 WITH TEMPERATURE COEFFICIENTS 
100; 150; 200 AND 500 ppm/°C AND TOLERANCES OF ± 1, ± 2, ±5%. 


priced 

from 




* Our selling price in 1000 lots 

b% tolerance TYPE GL% V 2 WATT ± 5% TOL. 

FOR THE FIRST TIME IN THE INDUSTRY . . . AUSTRALIAN MADE 

METAL GLAZE RESISTORS, AT CARBON COMPOSITION PRICES. 

IRH Components Pty. Limited 

Wholly Australian owned and the largest manufacturer of resistive components in the Southern Hemisphere. 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50^111 74 RAGLAN ST., PRESTON, VIC. 3072. PHONE: 44-5021 

INTERSTATE DISTRIBUTORS 

S.A. Collet & Cant Pty.Ltd. W.A. Simon Holman & Co.Pty.Ltd. Tas. W.P.MartIn Pty.Ltd. (Launceston). 

Telephone 23-1971.. Telephone 8-2271. Telephone 2-2844. 

Q’land. K.H.Oore and Sons. Tas. W.P.MartIn Pty.Ltd. (Hobart). 

Telephone 21-1933. Telephone 34-2811. 


INS OOMPOMNT DIVISION 
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GOLDRING 


SHIELDED AUDIO 
CONNECTING CABLES 




<KQi- 

G3- 900 5 Pin Din Plug to 2 3.5mm Plug 2m. 

G3- 909 2 RCA Plugs to 6.5mm Stereo Line Connector 2m. 

■wwmM _ 


G3- 901 5 Pin Din Plug to 5 Pin Din Plug 2m. 

GS- 910 4 RCA Plugs to 4 RCA Plugs 2m. 



G3- 902 5 Pin Din Plug to 5 Pin Din Connector 2m. 

G3- 911 RCA Plug to RCA Plug 2m. 



nriii 

G3" 903 5 Pin Din Plug to 4 RCA Plugs 2m. 

G3- 912 RCA Plug to RCA Connector 2m. 

\ 

G3“ 904 5 Pin Din Plug to 4 3.5mm Plugs 2m. 

«--55xaSS^ 

G3- 913 RCA Plug to Stripped End 3m. 



G3- 

905 ^ 6.5mm Stereo Line Connector 2m. 

^ ^ j. 

G3- 914 RCA Plug to 3.5mm Plug 2m. 





G3-1906 3 Pin Din Plug to 3 Pin Din plug 2m. 

G3- 915 3.5mm Plug to 3.5mm Plug 2m. 


G3- 916 3.5mm Plug to 2 Alligator Clips 2m. 

G3- 908 5 Pin Din Plug to 1 3.5mm Plug 2m. 

G3- 907 5 Pin Din Plug to 2 Alligator Clips 2m. 

T/}/$ is only a selection of the Goldring 
Connecting cables — see the full range at your 
local dealer. 


NSW 26-28 RICKETTY STREET, MASCOT. 2020. PHONE 669 6088 


rni npiwr FNiriWFPRlMr 162PELHAMSTREET, CARLTON. 3053. PH0NE 3475177 

uui-uniivu CIMOIlMCCnilVU Q,_p 35 balaclava STREET, WOLLONGABBA. 4102. PHONE91 4972 


(A/ASIA) PTY. LTD. 


SA 76-78MCLARENSTREET, ADELAIDE. 5000. PHONE 23 3488 
ACT 19MOLONGLOMALL, FYSHWICK. 2609. PHONE 98 8248 
WA 32 NORTHWOOD STREET, LEEDERVILLE. 6007. PHONE 8 4988 



ELECTRONICS Australia, May, 1973 













































Charies Babbage: genius 
or brilliant failure? 


VIore than a century ago the first digital computer — a mechanical 
'calculating engine" — was designed and built by this brilliant 
Cambridge mathematician. Yet despite his many achievements, he 
slaimed to have never had a happy day. 


by LEONARD G. RULE 


“A brilliant dinner”, said Charles Darwin 
>f a party had attended in Cambridge, 
rhe brilliance was provided by Charles 
Cabbage who was famous for his evening 
>arties. 

One of the great brains of his day, Bab¬ 
bage was gifted in many ways. He was kind, 
Trtodest, generous, witty, hard working, 
nventive and with an ever enquiring mind. 
\lly those qualities to his mathematical 
genius and the picture that emerges is of a 
formidable figure in any age. 

Luck played a part as well. Babbage’s 
ather was a wealthy banker, and Charles 
inherited the wealth later. Outwardly he 
;vas cheerful and friendly. Could more be 
needed? 

“I have never had a happy day in my 
life”, he wrote in what was virtually his 
autobiography. “My career has been a long 
series of disappointments”. 

It is true that the book was written late in 
life when he had suffered over thirty years 
of frustration in his efforts to design and, in 


part, build, his calculating and analytical 
engines. It is also true that he was a sickly 
child who had to be educated mainly 
privately until he went to Trinity College, 
Cambridge. He travelled frequently for the 
benefit of his health, but he never ceased 
enquiring and working and finding out even 
on those travels. 

Bom in 1792, in Devonshire, he wrote later 
that he was a Protestant “because my 
parents were born at a certain period of 
history, and in a certain latitude and 
longitude.” That assumes that his parents 
continued to live at their birthplace until 
Charles was born. They certainly lived in 
London soon afterwards for Charles got lost 
on London Bridge at the age of five. He let 
go of his nurse’s apron. She was carrying a 
baby and did not realise the boy was no 
longer with her. 

He watched the ships on the river, and 
then walked on to the south side of the 
bridge, where he heard a town-crier tolling 
his bell and offering a reward for the 



Part of Babbage's "difference engine" calculating machine, which he first envisaged in 
1812. It is now at the Science Museum, London. 



Charles Babbage, FRS contemporary 
engraving. 

recovery of the lost child. He was found by a 
shopkeeper among whose customers was 
the Babbage family. 

Years later, walking at the same spot 
when the houses were being pulled down, a 
large slate fell from a roof and dug itself 
into the earth by his feet. 

Mathematics became his great passion 
and he read every book on the subject that 
he could get. Algebra, in particular, 
fascinated him and he read the works of the 
European mathematicians. There was 
much he could not understand when he went 
to Cambridge. Naturally he asked his tutors 
to explain these things. They said that the 
works were unimportant and there was no 
point in trying to understand them.v He soon 
realised that he knew more about 
mathematics than his tutors. 

With his close friends (Sir) John Herschel 
and George Peacock (D.D.), Babbage 
formed a “society” for the study and 
production of mathematical and physical 
papers. Others joined them and it b^ame 
the “Analytical Society”. Babbage thought 
that if he remained at Trinity, Herschel and 
Peacock would beat him in the final 
examination, so he transferred to 
Peterhouse in his third year. Whether that 
would have happened we shall never know, 
but Babbage was first at Peterhouse and 
took his MA in 1814. 

For the next ten years he studied and 
wrote papers on mathematics and physics. 
Many of these were on the calculus of 
functions, but he also wrote a critique on 
Euler’s study of the knight’s move in chess. 

Babbage was what we now call a “joiner” 
— and an important one — helping to found 
the Astronomical Society (1820), the British 
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Charles Babbage 



Section of Babbage's "anatytica!engine" calculator, virtually a mechanical digital computer. 
Also in the Science Museum, London. 


Association for the Advancement of Science 
(1831) and the Statistical Society of London 
(1834). But long before this he had been 
bitten by the notion that led to so many 
disappointments and so much bitterness in 
later life. He thought it should be possible to 
design and build a computing engine. To 
this project he devoted more and more 
time. 

While he was in Italy, in 1828, he learned 
that he had been elected Lucasian Professor 
of Mathematics at Cambridge — “Newton’s 
Chair” — which took its name from its 
founder, Henry Lucas, who was Member of 
Parliament for the University in 1663. 

Babbage thought over the honour, but 
decided not to take the chair. However, 
friends persuaded him to accept it “for a 
few years”. Some time later, Babbage 
wrote that it was the only honour his own 
country ever gave him. Still later he wrote: 
“If I had then been aware of the lapse of a 
few years would have thrown upon me the 
enormous labour which the Analytical 
Engine absorbed, no motive short of ab¬ 
solute necessity would have induced me to 
accept any office which might, in the 
slightest degree, withdraw my attention 
from its contrivance”. He resigned in 1839. 

The idea of a machine to work out 
mathematical tables first occurred to 
Babbage in 1812, when he was twenty. As he 
thought about it so the vision grew. We must 
remember that at that time mechanics and 
engineering were far removed from the 
sciences they are today. 

What was wanted for his engine was 
toothed wheels on spindles of particular 
kinds. Not even the tools to make these 
things existed, so Babbage did a great deal 
of toolmaking himself. About these ac¬ 
tivities he said he thought he must have had 
an “ancestry of flint workers”. As a child, 
when he was given a toy he would turn to his 
mother and say “Mamma, what is inside of 
it?” TTien he would take it apart to find out 
for himself. 

He also studied locks and from that study 
came a pamphlet titled On the Art of 
Opening All Locks. That was followed very 
quickly by a plan to defeat his own method. 

At first, the “engine” was to be a fairly 
simple machine. It was to calculate and 
tabulate to six places of decimals. Then as it 
took shape all sorts of unexpected dif¬ 
ficulties arose. But as each difficulty was 
overcome the vision of what was to be grew 
grander. Eventually it was to be an 
“engine” able to compute to twenty places 
with “differences” of up to the sixth order. 

While so engaged he also wrote his 
greatest and most successful book. 
Economy of Manufactures and Machinery. 

Still the plans for the “engine” or, 
perhaps, “engines” (since some were 
“Difference” and some were “Analytical”) 
grew. There would be a “memory” where 
the first figures presented would be stored. 
This was followed by “print-out” which he 
tried to arrange with ordinary compositors’ 
type carried in boxes. And from all this 
developed the notion of “feed-back”. The 
engine was to tell itself what to do in the 
light of information stored in the memory as 
well as of fresh information fed into it. 


All this was to be accomplished by the 
simple turning of handles. Then he noted the 
value of the punched cards used on 
Jacquard looms for lace making, and so 
special punched cards were to have their 
part to play together with delicate wire 
“feelers” to detect the holes. 

Was it, perhaps, the turning of handles 
that made him so angry with street organ 
grinders whom he detested — and often 
prosecuted — on the grounds that the noise 
they made stopped his brain from working? 
At least the organ grinders’ machines did 
what they were supposed to do. 

Was it surprising, too, that his London 
neighbours thought him mad? He even 
showed the number of his house with an 
occulting light, the principle of which is 
used today in lighthouses. He also invented 
the heliograph and demonstrated it over a 
distance of 108 miles from a mountain in 
Scotland to a point in Ireland. 

He devised apparatus to measure the 
vibration in buildings caused by traffic. 
This was a mirror set at an angle so that it 
would reflect starlight, moonlight and 


candlelight at night and, by its tremors, 
indicate the movement of his house. On the 
apparatus he recorded one of London’s very 
few earthquakes. He did measurements and 
calculations for Isambard K. Brunei, who 
was then building the Great Western 
Railway. Babbage showed that the safer 
and more stable railway track would be the 
seven foot gauge, which Brunei adopted. 

There was so much of success in Bab¬ 
bage’s life that we are left in wonderment at 
his few failures. 

How could that intelligence and those 
skilful hands have failed to build a “Com¬ 
puting Engine”? If we really want an an¬ 
swer it must surely be found in the man 
himself. Did he really want to succeed? Or 
did he want to go on, always raising his 
sights when success of a sort was waiting 
for him? 

He was not merely a perfectionist, but 
also, by his nature, bound to fail in seeking 
perfection. How else could such a successful 
man have died a miserable, bitter failure? 

(Reprinted from “Spectrum”, by courtesy 
of the Central Office of Information, UK) 
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The Rnal Test 


BASF offer you these 
alternatives: 


1. Spend an hour in our 
research laboratories, and with 
the aid of a frequency analyser, 
a spectrograph, a two-co-ordinate 
plotter, a level recording set and two q 
men in white coats we will prove how much 
better BASF LH tape is than normal tape or 
even typical low-noise tape. 

2. Spend five minutes with your hand on the 
volume control of your own tape recorder. 
Listen to a recording on normal or typical 
low-noise tape. Listen to the same thing on 
BASF LH tape. Twiddle the knob up and down 
to your heart’s content. 

With BASF LH tape: low noise-high 
output. That means that the ‘noise’ part of 
the signal on the tape is a much smaller 
proportion of the total output signal. 

So even when you turn the volume up to 
maximum, although you’re increasing the 
‘noise’ by the same amount, there’s less ‘noise’ 
to increase. 

With the other tape, well, just listen. 

Now look at these diagrams. 
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Note first that the BASF LH tape has a 
greater dynamic range than the normal or 
low-noise tape. 


And secondly to get the 
same volume output as for the 
BASFLH you have to increase, 
volume setting on the normal or r< 
low-noise tape,which at the same 
time (of course) increases 
the output of noise. 

Now here are a few facts and figures for 
thosebf you who know what they mean. 
(There aren’t many of us about.) , 

BASFLH TAPE 
Sensitivity; 

Frequeiicy response: 

Maximum recording level: 

Signal-to-noise ratio (dynamic): 

Print-thfough: 

Erasure: 


OdB 

OdB 

+9dB 

60dB 

51dB- 

>70dB 


The measuring method corresponds to 
DIN stahdard 45512, sheet 2. 

You may see what seem to be better 
figures 4uoted for other tapes. If you do— 
ask the manufacturer to what standards he’s 
referring and what measuring method he’s 
using thfen he’ll climb down. 

Still baffled? 




Send the coupon for Heinz Ritter’s 
126-page book ‘Tape Questions—Tape 
Answers’. It tells you everything you’ll ever 
want to know about tape recording. 

You can’t spare $1.25? Then send the 
coupon back for the complete BASF price list 
and all the figures that prove every word 
we’ve said. 


I To Australian Distributors: | 

I Maurice Chapman & Co. Pty. Ltd., i 

276 Castlereagh Street, Sydney 2000. 

I □ Here’s $1.25. Please send me Heinz Ritter’shook. Quickly. I 
I □ Don’t send me the book, but do send me price lists and \ 
I technical data. Just as quickly. 


Name ... 
Address. 





Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 Castlereagh St. 2000. Newcastle: W. L. Redman 
Agencies, 11 Hall St., N.S.W. 2300. Canberra: Sonny Cohen & Sons, 20 Isa St., A.C.T. 2600. Melbourne: Maurice Chapman & 
Co. Pty. Ltd., 146-150 Burwood Rd., Hawthorn, Vic. 3122. Brisbane: Chandlers Pty. Ltd., 399 Montague Rd., West End, Qld. 
4101. Adelaide: Neil Muller Pty. Ltd., 8 Arthur St.,'Unley, S.A. 5061. Perth: Anderson-Tedco, 11-13B Belmont Ave., Belmont, 

3. Dar 


W.A. 6104. Launceston: P. & M. Distributors, 87A Brisbane St., Tas. 7250. Darwin: Pfitzners Music House, Smith St., N.T. 5790, 
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Spanish success story: 
10 million resistors a day 


By now the name 'Piher" is probably fairly familiar to those who buy elec¬ 
tronic components — their high-quality trimmer potentiometers in particular 
have been widely received in Australia. But few may be aware that this 
relatively young Spanish company is now a major European manufacturer of 
electronic components. 

by JAMIESON ROWE 


Besides carbon film resistors and 
potentiometers, its best known products, 
Fiber SA also manufactures ceramic 
capacitors, a wide range of ferrite and 
ceramic components, and silicon tran¬ 
sistors and integrated circuits. The com¬ 
pany also produces a range of professional 
electronic equipment, which includes 
closed-circuit and broadcast TV equipment, 
mobile radio systems, and TV translators. 

With five factories, nearly 3000 employees 
and a projected turnover for 1973 of more 
than $40 million, the company is very much 
a rising star in the European electronics 
industry. In the carbon film resistor field, 
they are quite possibly second only to 
Philips. Present production rate is an im¬ 
pressive 7 million resistors a day, which will 
be raised to 10 million a day before the end 
of the year. 

What makes this record particularly 
impressive is that it has been achieved in 
only 22 years, in a country which is not 
normally associated with advanced 
technology. 

Its present-day chairman Sr Juan Luis 
Heredcro founded the company in 1950. Its 


first factory was built at Bodalona, about 
eight miles north of Barcelona. 

Over the years that the company has 
grown, this factory has been expanded to 
the point where it now covers some 19,000 
square metres of floor area, and has a staff 
of more than 1200. It is the main 
manufacturing facility for carbon film 
resistors, but also produces ceramic 
capacitors and moulded parts. 

The Badalona facility also houses the 
company’s central research and 
development laboratories. 

Four other facilities have been added to 
the Badalona plant as the company has 
grown. 

The factory at Tudela in Navarra makes 
the company’s range of carbon pots. There 
are more than 300 different {Jots in the 
range, and the Tudela plant manufactures 
these on a very large scale. Total floor area 
of the factory is 14,000 square metres, and 
there are 1000 employees. 

Ferrite components are manufactured at 
a factory in Cardedeu, near Barcelona. The 
factory makes a wide range of ferrite 
components, both hard and soft, including 


toroids, transformer and yoke cores, and 
permanent magnets for loudspeakers, 
motors, etc. The Cardedeu factory has a 
floor area of approximately 6,000 square 
metres and more than 100 employees. It 
commenced operation in 1970. 

In 1966 the company commenced the 
manufacture of silicon planar transistors, 
setting up a factory in the Barcelona district 
of Granollers for silicon semiconductor 
manufacture. The Granollers plant now 
occupies some 6,000 square metres of floor 
area, and employs more than 350 people. In 
addition to small-signal silicon transistors it 
now produces medium power plastic 
moulded transistors, diodes and SCRs. 

Total semiconductor production at 
present is about 3 million devices a month, 
of which small signal transistors account 
for about half. Fiber’s only ICs to date are a 
voltage regulator for TV varicap tuners and 
a custom hybrid circuit made for the 
Spanish Post Office. 

Production is shortly to begin.on triacs up 
to about 400V lOA, and high power rec¬ 
tifiers to about 1200V rating. Currently 
about 30pc of the semiconductor production 
is exported, but this is expected to increase 
as the production capability is expanded. 

The Granollers semiconductor plant is 
very comprehensive, having its own mask 
and photoresist facility, epitaxial reactors 
and diffusion ovens. Assembly of devices is 
performed on semi-automated equipment 
made in Fiber’s own plant. 

Fiber’s professional electronic equipment 




At left is the ceramic firing ovens at the Badalona factory, while at 
right is a section of the semiconductor pipnt at Granollers. Piher 
uses raw materials for most of its components, and most of its 
production equipment is made in-house. This gives the firm a 


surprising degree of self-sufficiency. (All pictures used in this article 
are by courtesy of Piher SA and their Australian representatives. 
General Electronic Services.) 


28 ELECTRONICS Australia, May, 1973 














U the top of the page is Piher's Badalona factory. Below is the 
iavarra potentiometer plant deft) and the ferrite plant at Cardedeu 
right). Immediately above is the GranoHers semi-conductor plant, 
vith the Madrid equipment factory at right. 


IS manufactured at a further factory in 
Vladrid. With a total floor area of 6,500 
square metres and more than 250 em¬ 
ployees. the factory produces CCTV and 
broadcast TV monitors, cameras and 
associated equipment, translators and 
epeaters, and mobile FM radio-telephones. 

One of the impressive aspects of the Piher 
production facilities is their high degree of 
>elf-sufficiency. In the manufacture of 
many components they start right from 
scratch with the raw materials, rather than 
buy in parts and materials in a pre- 


processed condition. Most of their 
production equipment is also made in- 
house, and the company is justifiably proud 
of the control that this gives them over 
product quality. 

In the case of carbon film resistors, for 
example, Piher starts by buying slabs of 
rock from the talc mines. The talc slabs are 
crushed and processed, and finally fired to 
form the ceramic tubes on which the carbon 
elements are deposited. There is lOOpc QC 
inspection right up to the final lead-forming 
operation. 


At present the five protective resin 
coatings applied to the resistors are applied 
in sequence in linear machines, and it is 
these machines which are apparently 
limiting the production rate to around 7 
million a day. But the 10 million rate should 
be achieved shortly when a new machine is 
brought on line. 

With its production capability there 
seems no doubt that Piher is destined to 
become a major force in the international 
electronics industry, particularly in view of 
the current world component shortage, ® 
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New solid state 
photographic timer 


Here is a constructional project with features to appeal to many of our readers 
— Including those with no interest in photography. It is all solid state, mains- 
operated, and used a new integrated circuit timer element. 

by LEO SIMPSON 


Why build a photographic timer? Most 
professional photographers who do their 
own enlarging and film developing just 
count the seconds for their development and 
exposure times. But the less practised 
amateur who wants a precise control of his 
development and enlarger exposure times 
generally needs some sort of reliable timer. 
All he has to do then is push a button and the 
timer takes over, operating a bell or 
.switching the power off after the required 
interval. 

The timer to be described here is basically 
for enlarger use, but can be adapted for 
other purposes. It is built in a sloping-front 
metal case, with a three-pin mains socket 
on the side to power the enlarger. On the top 
is a push-button to start the timer. Two 
toggle switches are provided on the front 
panel: the left toggle is the on off switch; 
the right toggle is to switch the timer in or 
out of circuit — if it is out of circuit the 
enlarger stays on continuously. Lastly, 
there is a handspan dial with eleven 
positions, marked in seconds from 2.8 to 90. 

The dial calibrations increase in 1, 1.414, 
2, 2.828 . . . sequence, ie, a geometric 
progression with the square root of 2 as the 
multiplier ratio. This means that to double 


the exposure time, the dial must be “click¬ 
ed up“ two divisions. This is a more logical 
arrangement than a linear scale for 
photographic work. Each step on the scale 
is equivalent to “half a stop” on a camera 
lens. (On a camera lens iris, the stops are 
an indication of the effective lens diameter 
and each increase in stop setting doubles 
the exposure value.) 

Since the enlarger is to be used in a 
darkroom some illumination of the dial 
setting is necessary and this is provided by 
back-lighting the appropriate number on 
the dial using a small neon lamp. A red 
filter in front of the neon lamp removes the 
violet emission which is “bad news’* for 
photographic work. 

Refer now to the circuit. It may be split 
into three sections: the integrated circuit 
timer element, its DC supply, and the AC 
switch to control the mains supply to the 
enlarger lamp. Treating the last first, the 
AC switching is done by a Triac instead of a 
relay, in line with modern circuit practice. 
It is cheaper than a 240VAC rated relay and 
is more reliable. The Triac is DC gate 
controlled so that when “on” it is con¬ 
ducting continuously and hence generates 
no RF interference ~ in contrast with 


phase-controlled Triac circuits. 

Since the Triac operates at mains 
potential, the whole circuit operates at 
mains potential. It is therefore not a circuit 
for those who like to potter about while the 
power is applied! 

To save money, we have dispensed with 
step-down transformers and obtain the low 
voltage supply directly via three 5.1k/ lOW 
resistors in parallel. A single diode, 
220uF 16VW capacitor and a 12 volt zener 
diode provide the 12 volt DC supply for the 
timer. The three resistors dissipate a total 
of about 15 watts, so that the case becomes 
hot after a period of operation, but this is no 
cause for alarm. The resistors are running 
at 50 per cent of power rating to limit their 
surface temperature. However they will run 
at about 100 degrees Celsius above ambient, 
so don’t touch them! 

The timer section is based on the 
Signetics 555 timer integrated circuit. This 
can be used in a variety of circuit con¬ 
figurations but we shall only describe the 
mode used here. The schematic diagram of 
the 555 is shown in Fig. 1. 

In the mode of operation used here, the 
555 functions as a one-shot multivibrator, ie, 
it delivers a DC pulse for a set time interval 
and then latches off until triggered again. 

Initially, the external capacitor C at pin 7 
is held discharged by a transistor inside the 
IC. Applying a negative trigger pulse to pin 
2 toggles the flip-flop via a comparator. The 
flip-flop then performs two functions: it 
turns off the internal transistor which holds 
C discharged; and it drives the output at pin 


300W LOAD 
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t right is the completed prototype timer in its metal sloping-front case, 
bove is a secopd version of the unit in a plastic box, and using a 
epdown transformer in place of dropping resistors. 



THE PARTS YOU'LL NEED 


/ sloping front case, 5x5x5 inches, 
with ventilation holes. 

1 SPST 240VAC switch 
1 DPST 240VAC switch 
1 pushbutton 240VAC switch with 
"normally open" contacts 
1 Eleven position wafer switch 
1 three-pin mains socket 
1 DIP board, 73d 1 
1 Triac, 40669 or SC141D 
1 Signetics 555 tim^ 1C 
1 EM404, B Y126 / 400 or similar silicon 
diode 

1 BZX70 / C12 zener diode 
4 rubber feet 

1 length of three-core mains flex, plug 
and damp 
1 handspan dial 

1 solder lug 

2 7-lug tagstrips 
1 8-lug tagstrip 

1 3-lug tagstrip 
1 3-way terminal block 

1 NE-2 neon lamp 

2 1 inch insulating pillars, blind tapped 
Vain Whit, each end 

1 220uF/ 16VW electrolytic capacitor 


1 50uF/6VW tantalum capacitor 

1 .0033uF capacitor, polyester or 
polystyrene 

RESISTORS 

(5pc tolerance, Va or Vi watt unless 
specified) 

3 5. Ik, 10W, lx 100 ohm / ^ watt, 1 x 
150 ohm / V 2 watt, 1 x 180k / V 7 
watt. 

560k, 330k, 270k, 220k, 120k, 100k, 82k, 
68k, 56k, 47k, 33k, 27k, Ik, 560 ohm, 
390 ohm (one of each) 

MISCELLANEOUS 

Piece of red perspex, screws, nuts, hook¬ 
up wire, solder. 

Note: resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with higher ratings may generally be 
used, provided they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, providing ratings are not ex¬ 
ceeded. 


o its high state, which is almost equal to 
e supply voltage. 

Capacitor C now charges via resistor Ra 
wards the positive supply rail Vcc. When 
e voltage across the capacitor equals 2 3 
!c, the comparator connected to pin 6 
?gles the flip-flop so that it reverts to its 
tial state. This turns on the internal 
•msistor to discharge the capacitor via pin 
and drives the output voltage at pin 3 to its 
V state (zero volts). Note that once the 
quence of events has been started by the 
gger pulse at pin 2, further trigger pulses 
ve no effect until the output at pin 3 
verts to zero. 

Thus the length of the DC pulse delivered 
[)m pin 3 is a function of the time constant 
iC so that 

T(secs)«RaCx 1.1 

lere Ra is in megohms and C is in 
icrofarads. 

Since the input impedance at pins 6 and 7 


Vcc 



bove is the simplified schematic of the 
gnetics 555 timer IC, while at left on the 
cing page is the complete circuit of the 
}w timer. The alternative version uses a 
epdown transformer. 


is very high (of the order of tens of megoh¬ 
ms) very long time delays can be obtained 
— up to one hour. A DC voltage at pin 5 can 
be used to vary the pulse length over a 
range of 3 to 1. If the timer is used as a free- 
running multivibrator (by connecting pins 6 
and 2 together) pin 5 can be used as a 
frequency modulation control. 

The time interval is independent of supply 
voltage variations because the charge rate 
and threshold level of the compar^itor at pin 
6 are both directly proportional to the 
supply. 

Refer now to the main circuit diagram. 
Although the timer is not affected by large 
supply variations, we use a zener stabilised 
supply to ensure that the Triac is always 
provided with adequate gate current and to 
prevent the supply exceeding 15 volts which 
is the maximum rating of the 555. Current 
drain of the timer module varies from about 


lOm A, when the output is in the zero state, to 
60mA when it is supplying gate current to 
the Triac. 

Negative trigger pulses are provided by 
shorting out the capacitor connected to pin 
2. It is normally kept charged up by the 100k 
resistor connected to the 12V positive supply 
rail. The value of the capacitor is not 
critical — it eliminates any sensitivity of the 
circuit to negative “spikes” on the mains. 

A 50uF 6VW tantalum capacitor is used 
for the timing function. Do not use 
aluminium foil electrolytic capacitors. 
Their leakage is too high and varies widely 
with temperature as does their capacitance. 

Where a smaller capacitance unit is to be 
used in this circuit, polyester or other 
plastic dielectric capacitors are suitable. 

When calculating the values of resistor 
for each of the eleven timing intervals, we 
a.ssume that the timing capacitor is exactly 
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The circuit for the alternative version of the timer, which uses a stepdown transformer h 
place of the dropping resistors. 


50uF and that the timing interval is exactly 
equal to RaC seconds. The capacitor 
tolerance is actually - 20pc to 50pc. TTie 
discrepancy is taken care of by the 
calibration trimpot connected to pin 5. If 
resistors with 5pc tolerance are used, the 
worst case accuracy on any range is within 
lOpc. once calibration is done. 

This order of accuracy is more than 
adequate for most photographic work. If 
better is required, a resistor string with Ipc 
resistors could be used. 

A 560 ohm resistor is used to connect pin 7 
to the 50uF capacitor, to limit discharge 
current. A 150 ohm resistor connected from 
the output pin 3 to the Triac gate sets the 
gate current at just over 50mA. 

S2 is a double-pole, two-position switch to 
switch the timer out of circuit and run the 
enlarger continuously. One pole switches 
the mains supply to the timer and thus cuts 
power dissipation in the lOW resistors to nil. 
The other pole switches the gate of the 
Triac. In the non-timer mode, it is gated on 
by a 100 ohm / ‘/ijwatt resistor connected to 
the A2 terminal. In this mode, the Triac 
switches on in each half-cycle when the 
voltage from A2 to A1 rises above two or 
three volts, so that no RF interference is 
produced. 

Some readers will inevitably want to use 
less sensitive Triacs than those specified. 
By “less sensitive** we mean Triacs 
requiring more gate current. As it stands, 


the circuit is not suitable for Triacs other 
than the two sp^ified. It could be made 
suitable by reducing the value of the supply 
dropping resistors and the value of the 150 
ohm gate resistor. But this would raise the 
dissipation of the unit to a point where the 
case would become too hot. 

An alternative approach is to use a step- 
down transformer to provide the low 
voltage supply. This is more efficient, but 
more costly. All the same, many readers 
will perhaps have on hand a 12V trans¬ 
former capable of supplying the necessary 
loom A or so. A single rectifier diode feeds a 


500uF / 25VW capacitor and the DC is the 
fed to zener diode in the same way a 
before. The gate resistor from pin 3 of the I 
to the Triac can now be reduced to ^ ohm 
to provide just over 100mA of gate curreni 
Note that the whole circuit still operates s 
mains potential, so the transformer shoul 
have good insulation between secondar 
and core. 

CONSTRUCTION: As stated earlier, th 
timer is built in a sloping front cas 
measuring 5x5x5 inches. It has a libers 
pattern of V 4 inch diameter holes drilled i 
the bottom and rear panels to provid 
ventilation. The three lOW resistors ar 
mounted on the rear panel on a pair c 
tagstrips, together with the diode and 180 
resistor supplying the neon pilot. If yo 
cannot obtain 5.1k resistors as we usee 
another parallel resistor combination t 
give 1.7k should be used — say, fou 
6.8k / low in parallel. 

On the front panel is the eleven positio 
switch which has ten resistors wired aroun 
it. The neon is “swung** from a three-wa 
tagstrip which also fastens the piece of re 
perspex to the panel. For the selector di£ 
we used an ordinary “handspan** perspe 
dial. To the rear we glued a circular piece c 
glossy white paper carrying the dia 
markings. These were done with Letrasc 
rub-on lettering. 

Readers who cannot obtain a handspa 
dial will have to make their own from 
circular piece of perspex and a suitabl 
knob, glued together. 

The rest of the components are mounte 
on 2-inch square printed wiring boarc 
designated 73dl. It is not specificall 
designed for the timer circuit but for mor 
universal use. In fact it is intended fo 
wiring up any small circuit with a dual ir 
line package IC, of up to 16 pins. 

We call it a DIP board and we predict 
will become very popular with the hobbyis 
and all who have occasion to experimer 
with IC*s. It does not have holes drilled i 
the copper pattern, although there is n 
reason why there should not be, apart fror 
cost and time. We visualise that it will b 
used with the components on the coppe 
side, to simplify de-soldering, particular! 
with the IC. If desired, two eight-pin IC’ 
could be used on the same board; there ar 
plenty of pads to accommodate com 
ponents. There are pads to accommodate u 
to four trimpots, if necessary. We hope the 
will aid readers in their experiments wit 
IC’s. 

Transparencies of the DIP board coppe 
pattern will be available from our Ir 


TO LOAD 
SOCKET 
E 




The wiring diagram for the prototype timer using dropping resistors. Note that this should be 
followed very carefully to ensure safe operation. 
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Painton is the keyword for 
maximum space saving, 
reliability and quality proven 
multi-circuit connectors. 
Whether male or female, 
covered or uncovered, side or 
top cable entry, with or without 
locks they all have the right 
connections... in fact a simple 
method of polarisation makes 
incorrect connection 
impossible. 

The 159 Series is B.P.O. 
approved to P0203 and is 
available with from 7 to 71 
poles.The series offers smaller 
physical size for any given 
contact combination. Contacts 
are of brass, gold flashed on 
silver plate as standard. 
Connectors fitted with hard 
gold plated contacts to A.P.O. 


specification are available on 
request. The 159 Series offers 
a high standard of electrical 
performance with the added 
features of robust cable clamp 
design and optional retainer, 
providing a flat, strong and 
sturdily locked mating unit. 

The Multicon range is quality 
approved to DEF-5321; is 
available in combinations with 
from 2 to 33 poles and offers 
many improved features com¬ 
pared with types of similar 
construction. Contacts are 
heavily silver plated to ensure 
maximum contact efficiency. 
Split limb clips provide four 
individual areas of contact with 
each plug blade. Other features 
Include moulded terminal 
numbering and moulded 


distance pips to avoid moisture 
build up between mated plug 
and socket which is instru¬ 
mental In superior tropical 
performance. 

The heavy duty Multicon 
range is basic to the Multicon 
range, and Is designed to with¬ 
stand extreme mechanical 
environmental conditions. 
Available in 7 contact combin¬ 
ations from 4 to 33 poles, the 
range incorporates the same 
mouldings, contacts and 
electrical specifications as the 
Multicon range. 

A standardised range is 
available ex stock. Literature is 
available on request to the 
Professional Components 
Division. 


PLESSEY 

Ducon 


Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 720133 Telex 20384 

Melb: Zephyr Products Pty. Ltd. 
567231 

Adel: General Equipments Pty. Ltd. 
634844 

BpIs: Douglas Electronics Pty. Ltd. 
978222 

Perth: H. J. McQuillan Pty. Ltd. 
687111 

Everett Agency Pty. Ltd. 
84137 

Henderson (N.Z.) 64189 
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I WEU STACKED! 

10 SM SWITCHES INCLUDIN 
END PLATES STACK INTO 
LESS THAN 3V2 INCHES 



Priced from 
$1.46 per medule. 


That's right! The new Birch Stolec Subminiature 
SM thumbwheel switches are really slim (.312") 
which allows you to stack more to the inch. A real 
bonus where panel space is at a premium. 

Output codes include 10-way decimal, 11 -way 
decimal and 10-way binary. Production quantities 
can be manufactured with special codes, wheel 
markings and colours. 

These switches are rugged I In a recent test, a batch 
of Birch-Stolec Subminiature SM thumbwheel 
switches were tested and all were still working 
perfectly after more than 2.8 million detent 
operations. 


We will assemble your SM thumbwheel switches 
with end plates, divider plates and blank bodies in 
any combination to your exact requirement. 

Panel mounting is a breeze. The whole SM 
thumbwheel switch assembly just snaps into 
your panel cutout. No special drilling or mounting 
hardware is required. 

Suitable edge connectors are available. 

Contact us nowl We've got the best stacked 
thumbwheel switches in the business. 



(AUSTRALIA) PTY. LTD. 

Head Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 5443033 
N.S.W. 242 Blaxiand Road. Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street, Adelaide. 5000. Tel. 231535 


AGENTS 

QUEENSLAND: Douglas Electronics Pty. Ltd. 
Tel. 978222. 976655. Walton Electronics. Tel. 
385275. WESTERN AUSTRALIA: W. J. Mon- 
crIeff Pty. Ltd. Tel. 231194, 256140. A.C.T.: 
Electronic Components Pty. Ltd. Tel. 956811. 
TASMANIA: W. & G. Genders Pty. Ltd. Tel. 
31 2511, 344311. 

72/3/TS 
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Above is the interior of, the prototype, at 
right the transformer version. 

formation Service at the usual fee of 50c, but 
we shall be surprised if board manufac¬ 
turers cannot supply the boards undrilled 
for less than 50c. After all, they can be mass 
produced in large sheets and then cut up. 

The DIP board is mounted using two 
insulated stand-off pillars to provide good 
insulation at mains voltages. These pillars 
are expensive but must be used for safety. 

The two wires to the push-button switch at 
the top of the case should not be allowed to 
touch the resistors at the rear, otherwise 
their insulation will be burnt. Readers who 
wish to start the timer with a foot pedal 
need only run two wires in parallel with the 
push-button. The contacts are normally 
open. All switches should be rated for 240V 
operation. 

Mains cord termination is important. The 
cord should be passed through a grommeted 
hole in the side of the case and anchored by 
a clamp. The earth lead is terminated to a 
solder lug screwed to the chassis. This earth 
lug also terminates the earth wire from the 
three-pin mains output socket. The active 
and neutral wires are terminated on a 
three-way insulated terminal block, as 
shown in the wiring diagram. 

Once the phototimer is complete it may be 
connected to a suitable lamp load of less 
than 300 watts and switched on. In the 
timer mode, the lamp should not light until 
the push-button is pressed. In the non-timer 
mode, the lamp should be on continuously. 
If not, the circuit is incorrectly wired or the 
Triac is faulty. 

The timer can be calibrated using a stop¬ 
watch or clock second-hand. Use the longer 
time intervals and adjust the trimpot to give 
the smallest average deviation on a number 
of settings. Note that the timer should be 
disconnected from the mains — pull the 
plug out of the wall socket — each time an 
adjustment is made. Remember, the circuit 


is at mains potential. 

Longer or shorter timer intervals than 
those we have selected may be easily ob¬ 
tained. Just calculate the timing com¬ 
ponents using the expression given earlier. 


For example, a 1 megohm resistor and luF 
capacitor give a 1 second interval. A lOOuF 
capacitor and lOM resistor gives a 1000 
second interval. Use tantalum or polyester 
units for the timing capacitor. 


nustrak 

PRESENTS YOU WITH 


lT 


ms 


NEW RUSTRAK 
W DUAL 
WIDTH 
MINIATURE 
RECORDERS 

double the data 
at your finger¬ 
tips., .combine 
in one housing 
two standard 
Series 200 re¬ 
corders on a 
common time 
base . . . using 
a single chart. 
Provide greater 


Model shown: 3162/ 
3144 Gas or Liquid 
Pressure and Tem¬ 
perature Recorder. 


flexibility in 
charting many 
functions in¬ 
cluding current, 
voltage, tem¬ 
perature, pres¬ 
sure, events, 
tnkiess rectili¬ 
near recording 
Choice of writ 
ing speeds 
Charts, acces¬ 
sible from the 
front for easy 
notation, oper¬ 
ate tear-off or 
reroll. Accuracy 
± 2 %. 


TECNICO ELECTRONICS 


Premier Street, Marrickvi’le, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070. Tel. 489 9322 
Adelaide: 67 2246. Perth: 25 5722. 


T8240/373 
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The 4CX5000A and the 4CX10000D 


communications and in television transmission 
With a VHF power output capability of 
16 kilowatts (lOkw for the 4CX5000A) the 
4CX10000D has Commonwealth Government 
Defence Qualification Approval. 

Made in Australia only by AWV. 


Power tubes form a highly specialised facet of 
modern electronics and AWV provides Australia’s 
only power tube manufacturing facility. 

1 he high power ceramic-metal 4CX5000A 
and 4CX100()()D are now in production at AWV. 

I hey are used in modern military and civil 


s in the art of electronics 


Amalgamated Wireless Valve Co. Pty. l.td 
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rransistor heatsinks: 

low they work & how to design them 


y W. R. HUTCHENS’ 


An understanding of the basic principles 
ivolved in heat dissipation and elernentary 
^atsink design is important to all amateurs 
id hobbyists involved with semiconductor 
evices and circuits. As many home con- 
ructors have learned (and often the hard 
ay) a transistor rated at to watts 
issipation may well meet a premature 
eath when dissipating only 2 watts unless 
1 adequate heatsink is used. For reliable 
ircuit operation, care must be taken to 
isure that the temperature in any part of 
le circuit does not exceed certain critical 
mits. 

The primary limitation on the power 
andling capability of any semiconductor 
evice is the maximum temperature at 
^hich the device junctions will continue to 
perate normally. This maximum tern- 
era ture depends on the semiconductor 
laterial used in the device and for silicon 
lay run as high as 200 degrees C. The ac- 
ual temperature that the junction will 
each in circuit operation depends mainly 
n two factors. These are: 

(a) The amount of power being 
dissipated in the device. 

(b) The rate at which the heat can be 
removed from the junction. 

More specifically, the temperature 
•eached by the junction of a diode or 
ransistor when in operation is the sum of 
he ambient temperature and the rise due to 
generated heat energy. And the tem- 
>erature rise due to the heat generated 
iepends upon the ease with which the heat 
2 an be dispersed away to ambient. The 
easier it can flow away, the lower the 
temperature rise, and vice-versa. 

It is very convenient to use an electrical 
analogy to describe the relationship be¬ 
tween temperature rise and the ease or 
otherwise with which the heat can be 
dispersed. If temperature rise is equated 
with voltage and heat energy flow to 
current, then the relationship which links 
the two naturally enough becomes 
^'resistance*’ — thermal resistance, in fact 

The analogy is quite close, so that we can 
link temperature rise, heat flow and 
thermal resistance by the thermal 
equivalent of Ohm’s law: 

T = PxK 

where T is the temperature rise, P is the 
heat energy flow, and K is the thermal 
resistance. 

The actual operating temperature of our 
diode or transistor junction is thus found by 
adding the product of heat flow and thermal 


41 Jeffries Road, Salisbury East, South 
Australia. 5109. 


resistance to the ambient temperature: 

Tj = (Pdiss X K j—a) + Ta 

where Tj is the junction temperature in 
degrees C, Pdiss is the heat flow (equal to 
the power being dissipated, in watts), Kj—a 
is the total thermal resistance between the 
junction and ambient, and Ta is the ambient 
temperature (also in degrees C). 

The total thermal resistance Kj—a has a 
value which naturally depends upon the size 
of the device junction, the method of 
mounting within the case of the device, the 
type of heatsink used (if any), and the 
method of removing heat energy from the 



FIG. 1 


heatsink. In fact it can be considered to be 
the sum of a number of different thermal 
resistances contributed by these com¬ 
ponents, connected in series as shown in the 
small diagram in F'ig 1. 

ie.Kj—a=K j—c + Kc—s -f- Ks—a 

Similarly the temperature difference 
across any part of the thermal circuit will 
be equal to (K x Pdiss), where K is the 
thermal resistance of the appropriate part 
of the circuit. For example die difference in 
temperature between the transistor case 
and heatsink will be given by (Kc—s x 
Pdiss), in degrees C. 

The maximum power dissipation allowed 
in a semiconductor device is normally 
specified by the manufacturer at a tem¬ 
perature of 25 degrees C. For a high power 
device intended to be mounted on a heatsink 
this will be specified as the case tem¬ 
perature, as the manufacturer has no way 
of knowing what type of heatsink will be 
used. In the case of a lower power device 
where a heatsink is not envisaged, the 
temperature is specified as that of the 
ambient. 

Naturally enough, it is not always 
possible to maintain the case of a power 
device at exactly 25 degrees C. In fact it is 
rarely possible to do so. For this reason the 


manufacturer usually also specifies either 
the maximum permissible junction tem¬ 
perature Tj, or the junction-to-case thermal 
resistance Kj—c. (Whichever one is given, 
the other can readily be calculated knowing 
the maximum dissipation at 25 degrees case 
temperature.) Hie additional information 
allows the user to calculate the extent to 
which the power dissipation rating must be 
“derated” for higher case temperatures. 

If the device is properly mounted on die 
heatsink with no insulating material be¬ 
tween case and sink, then the temperature of 
the device case and heatsink will be the 
same (ie, Kc—s = 0 degrees C per watt). 
However, in most cases it is necessary to 
provide insulation between the semicon¬ 
ductor case and heatsink material, and for 
this purpose a thin mica washer is normally 
used. 

A thickness of .002 inches of mica is 
generally adequate for insulation purposes 
and for this thickness about 0.5*C / W 
should be allowed for Kc—s. In some 
equipment insulation is achieved by 
anodising the aluminium heatsink, or 
alternatively a beryllia washer may be used 
giving a very much lower Kc—s for the 
same thickness. 

Mica is almost always used in com¬ 
mercial equipment, because of the cost 
factor. Anodised aluminium is rarely used 
as it is easily scratched or damaged during 
assembly operations. In most cases the 
thermal bonding is improved by applying a 
smear of silicone grease to both sides of 
the washer before mounting. 

A perfect infinite heatsink would 
theoretically have a thermal resistance of 
{fC/ W, (Ks—a). At an ambient tem¬ 
perature of 25^C a device mounted directly 

CONDUCTION ARM 
Kcond. 



FIG. 2 

onto such a heatsink could dissipate the 
maximum power specified by the 
manufacturer at Tc = 25^C without ex¬ 
ceeding the maximum rated junction 
temperature. However, the perfect heatsink 
cannot be found in practice, so that the 
maximum power we can safely dissipate in 
our device will always be less than that 
specified by the manufacturer. We must 
also recognise the fact that the ambient 
temperature may well rise considerably 
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Transistor heatsinks 


above 25^C. Hence the need for derating, as 
noted above. 

Let us consider as an example a diode 
with a rating of Pdiss max == 100 watts at Tc 

25^C, and Kj~c -= 1.2*C / W. If this diode 
is mounted directly onto a heatsink with a 
thermal resistance of 0.8®C / W we can now 
make several calculations to illustrate the 
expected performance of the device. 
Consider the temperature of the diode 
junction when dissipating 50 watts, at 2^C 
ambient. This is given by the formula 

Tj = (Kj—a X Pdiss) + Ta 
= (1.2 + 0.8)x50 + 25® 

= lOO^^-l- 25^ 

= \2fC 

Note that the ambient temperature will 
have a direct effect on the temperature at 
the junction. If Ta rises to say 33®C, the 
junction temperature will now be 100 4* 35 = 
135^C. 

The temperature of the diode case and 
heatsink for 25^C ambient will be 

Tc — (Kc—a X Pdiss) -I- Ta 
=»= (0.8 X 50) 4- 25® 

65®C 

The case often arises where we need to 
know the maximum power that can be 
dissipated by a given device on a known 
heatsink. In order to calculate this for the 
diode used in our example above we would 
proceed as follows. Firstly the maximum 
permissible junction temperature can be 
calculated from the manufacturer’s 
ratings. We know that at Tc = 25®C the 
diode will safely dissipate lOOW. The 
maximum permissible junction tem¬ 
perature is thus 

Tj max = (Kj—c x Pdiss) -h 25® 

= 1.2 X 100 4- 25® 

= 145®C. 


If the heatsink as above has a Kc—a of 
0.8®C W and our Tj must not exceed 145®C, 
then the maximuih permissible power 
would be found from our basic formula. 

Since Tj = Pdiss x Kj—a-f 25®C 
(Tj —25) 

Then Pdiss max == Kj—a '" 
or in this case— 

1.2+ 0.8 
= 120/2 
= 60 watts. 

That 4S, we could safely dissipate a 
maximum of 60 watts in this diode mounted 
directly on our heatsink with an ambient air 
temperature of 25®C. 

If the ambient temperature was higher 
than 25®C we would have to derate on the 
following basis. Since the junction tem¬ 
perature rises by Kj—a degrees for every 
watt of power dissipated in the device, we 
must derate the maximum Pdiss by 
(1 Kj—a) watts for each degree by which 
the ambient temperature exceeds 25®C. le, 
we derate by: 

Ta — 25 

- watts 

Kj-a 

In the example above we could dissipate 


m ~ (:15 — 25) 2 = 55 watts at an ambient 
temperature of 35®C. This would give us a 
junction temperature of (55 x 2) + 35 == 
145®C. as before. Our case temperature 
would now be (55 X 0.8) + 35= 79®C. 

If we add this derating factor to our 
previous formula we get 


Pdiss max = 


Tjmax —Ta 
Kj—a 


This formula now enables us to calculate 
the maximum power ratings for any device 
on any known heatsink, at any ambient 
temperature. 

So far we have considered the maximum 
power we can dissipate when the charac¬ 
teristics of the heatsink are known. 
However, the reverse is often the case. We 
often know how much power we want to 
dissipate, but need to find the required 
Ks—a of the heatsink in order to design a 
suitable unit. If we remember that Kj—a = 
Kj—s + Ks—a we can re-arrange our 
previous formula to give 


Ks—a = 


(Tjmax —Ta) 
Pdiss 


— Kj—s 


Where Ks—a is the maximum allowable 
thermal resistance of the heatsink, Tj max 
is the maximum permissible junction 
temperature, Ta is the working anbient 
temperature in the region of the heatsink, 
and Pdiss is the power to be dissipated in 
the device. 

The use of this formula can be best 
illustrated by working through another 
simple problem. Consider a transistor with 
a rated Pdiss of 95 watts at Tc = 25®C, and a 
Kj-c of 1.8®C / W, operated on a heatsink in 


an ambient air temperature of 36®C. We 
wish to design a suitable heatsink to enable 
us to dissipate 25 watts in the transistor 
junction. 

The maximum Tj for this device would be 
(1.8 X 95) + 25 = 196®C. The maximum Ks-a 
we could allow for the heatsink would be 

(196 — 36) 

Ks—a= - ^ - —(1.8+ 0.5) 

= 6.4 - 2.3 
= 4.1®C/ W. 

This assumes the use of a mica washer 
between case and heatsink, with a thermal 
resistance of 0.5®C / W. 

Heat is removed from the heatsink itself 
by three basic processes. These are con¬ 
duction, convection, and radiation. Con¬ 
duction is the process by which heat is 
removed from the “hotspot” or device 
mounting and spread throughout the 
heatsink area. It is a process of heat 
transfer from one atom to the next, while 
the atoins involved in this transfer process 
remain in their original positions. The 
temperature gradient across the heatsink 
(and thermal resistance) can be minimised 
by using high conductivity material. 
Generally speaking, materials which have 
good electrical conductivity (such as 
aluminium or copper) also have good heat 
conductivity. Aluminium is almost ex¬ 
clusively used for heatsink material 
because of its high conductivity and light 
weight. 

Convection is a term applied to the 
removal of heat energy by the physical 
motion of the cooling medium such as air or 
water. In natural convection the medium 
moves because of a difference in density 
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ransistor heatsinks 


the natural tendency for hot air to rise) 
vhereas in the forced convection the 
cooling medium is moved by a fan or pump, 
i^orced air or water cooling is sometimes 
jsed where very large powers are involved. 
iVhere natural convection is employed for 
leat removal the thermal resistance of 
:onvection is reduced greatly by using a 
i^ertical rather than a flat heatsink, and by 
employing cooling fins to increase the 
surface area. 

Radiation is the removal of heat energy 
from a body by the. emission of elec¬ 
tromagnetic radiation in the infra-red 
region. The thermal resistance of radiation 
can be reduced by putting a matte black 
finish on the heatsink surface, since black 
objects radiate heat at a much greater rate 
than those of other colours. (Strictly we are 
speaking here of thermal “blackness” 
rather than optical, but the two generally go 


For 24G material about l^C W should be 
added to the figures shown, whereas for 14G 
material 0.5®C/W can be subtracted. The 
chart highlights the advantages of vertical 
mounting and putting a flat black finish on 
the aluminium material. 

As an example, let us consider the 
problem we looked at earlier where we 
calculated a Ks—a of 4.1^C/ W was 
required to dissipate 25 watts in the tran¬ 
sistor. Reference to the chart shows that 
just over 20 square inches of 18G aluminium 
would be required if the heatsink was 
vertically mounted and painted matte 
black. Alternatively 50 square inches are 
needed if we use shiny material mounted 
horizontally (area includes both sides). 

The transistor should be mounted as close 
as possible to the centre of the heatsink, and 
the ratio of width to height of the sink should 
not exceed 2:1. 

The Ks—a of any heatsink can be 
measured quite easily, by dissipating a 
steady, known amount of power in a device 
properly mounted on the sink and 
measuring the temperature difference 


FIG 3: Thermal Resistance of heatsinks in °C/W 
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together to a reasonable degree.) 

There are several types of heatsink in 
common use. Among the most popular are 
flat vertical plates, flat horizontal plates 
(such as the equipment chassis) and finned 
vertical extrusions. The performance of 
commercially produced heatsinks is nor¬ 
mally specified by the manufacturer, as in 
the case of extruded aluminium sinlb. 

If we consider the equivalent circuit of a 
heatsink (Fig 2) we must consider the K 
conduction arm in series with the 
dissipating arm of the thermal circuit, as 
conduction is the process by which heat is 
moved from the device mounting area to the 
rest of the heatsink. Kconv and Krad are 
considered as being in parallel, as heat is 
removed from the sink by both these 
processes. 

As mentioned before, the expected per¬ 
formance of commercially made heatsinks 
is specified by the manufacturer. However, 
good sinks can be made by the hobbyist or 
home constructor using sheet aluminium. 
The chart (Fig 3) shows the Ks—a to be 
expected from various sizes of 18G 
aluminium sheet. 

The figures quoted assume a central 
mounting position for the semiconductor, 
and free air circulation around the sink. 
Other gauges may of course be used, the 
thinner gauges increasing the thermal 
resistance and the thicker gauges reducing 
it. The change in both cases is slight, as the 
thickness of the material affects only the 
conductivity branch of the heatsink circuit. 


between the heatsink and the ambient air 
with a thermometer. The Ks—a will then be 
found from the formula: 

Tsink —Ta 


This is an excellent way of measuring the 
performance of commercial heatsinks 
whose characteristics are not known and of 
checking for ad^uate ventilation around 
the power circuitry. The test should, of 
course, be made with the heatsink mounted 
in its normal position on the equipment 
chassis and any relevant covers in place. 

When painting a heatsink the thinnest 
possible coating should be used as paint 
tends to act as an insulating blanket around 
the sink. A thickness of .0002in or less is 
desirable, and this should be applied 
without any undercoat. Too thick a coating 
will result in a Ks—a which is higher than 
with untreated aluminium, defeating the 
purpose of the operation. Black anodised 
aluminium is preferable, if available. 

The ambient temperature in which 
equipment must work is often un¬ 
derestimated by the hobbyist. To ensure 
safe operation the MAXIMUM expected Ta 
should be used in any calculation. While 25 
to 35®C is a fairly safe estimate for equip¬ 
ment in an air conditioned building, a car 
radio mounted under the dash of a vehicle 
may be required to operate in an ambient 
temperature sometimes exceeding 70®C. 
Even in the average home ambient tem¬ 
peratures up to 50®C can be reached. ^ 
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A look at 
Electrical Safety 

Sooner or later most electronics enthusiasts work with equipment operating 
from the power mains, which in Australia are generally of 240V AC — i 
potentially lethal source. In order to operate and work on such equipment wit^ 
minimum risk, it is important that you understand and observe the basic 
essentials of electrical safety. 

by P. EMERY, Dip.E.E.* 


It is the purpose of this article to acquaint 
the reader with some of the more important 
aspects of electrical safety relating to radio 
and television receivers and other elec¬ 
tronic equipment. 

In all cases, it will be assumed that the 
supply is the usual single phase 240 Volt 50 
Hertz alternating current mains common 
throughout most of Australia. One line of 
this supply is connected to the general mass 
of earth at its source, and is called the 
“neutral.*’ The other line, which is main¬ 
tained at 240 Volts above the neutral and 
earth potential, is called the “active.” 

It will also be assumed that the equipment 
referred to is connected to the mains supply 
by means of a “General Purpose Outlet.” 
This is the technical name given to a three 
pin power point into which radios, TV 
receivers, and other electrically operated 
applicances are plugged in order to obtain 
the power to operate them. For the rest of 
this article a General Purpose Outlet will be 
referred to simply as a “power outlet.” 

One real problem associated with elec¬ 
trical safety is the fact that it is virtually 
impossible to make any electrical equip¬ 
ment which is operated from 240 Volt AC 
mains safe under all possible conditions of 
use. People have been known to do such 
foolish things as using an electric shaver 
whilst sitting in the bath! 

This means that someone must accept the 
responsibility for setting minimum stan¬ 
dards of safety, and in Australia this is 
usually the SAA (Standards Association of 
Australia). For electronic equipment they 
have published A.T.S. (Approvals and Test 
Specification) AS 3159, “Electronic Sound 
and Vision Equipment” which must be read 
in conjunction with A.T.S. C 100, 
“Definitions and General Requirements for 
Electrical Materials and Equipment.” 

Some suggestions based on these 
publications have been made in this article, 
but the reader would need to refer to the 
original SAA publications to find out the full 
requirements. 

It must also be remembered that the 
minimum safety requirements are not the 
same in all countries, and even varies from 
state to state within Australia. Accordingly 
the reader should be sure to comply with 
any local statutory and other requirements. 

Perhaps as good a starting point as any 
would be to examine the immediate cause of 


* 26 Ryrie Ave, Como, WA 6152. 


most electrical accidents. 

In almost all electrical equipment the 
internal wiring and circuitry must be in 
sulated from the chassis (or frame) am 
other metal to enable it to operate. This 
insulation is called the “functional in¬ 
sulation” because it is necessary to allow 
the equipment to function in the desired 
manner. It is also normally used to prevent 
the mains current from reaching the ex¬ 
posed metal or case, and ultimately the 
user. 

Unfortunately there are times when this 
functional insulation fails partially or 
completely, and because the equipment 
sometimes continues to operate, the user 
may be unaware of the fault. If the equip¬ 
ment has exposed metal, the mains current 
may now reach the user, and if he is in 
contact with an earthed medium such as 
damp ground, waterpiping, etc., some of the 
mains current can now return to the source 
of the supply through the user’s body, and 
the general mass of earth. 

If the user is fortunate, his reflex action 
will cause him to release the faultv 
equipment, but if he is unfortunate it will 
cause him to grasp it even more tightly. For 
this reason, anyone who decides to touch 
any equipment which is suspected of being 
alive, should use the back of his hand in 
such a way that any reflex action will cause 
him to clear the equipment instead of 
grasping it. A far safer procedure would be 
to check the equipment first with a Phase 
Pencil. This consists of a small neon in¬ 
dicator lamp and a half megohm resistor 
mounted in a bakelite tube shaped like a 
pencil, and fitted with a clip to enable it to 
be carried in the pocket. It is used by elec¬ 
tricians to distinguish the ‘‘active” from the 
“neurtral,” and to ensure the equipment is 
not alive before working on it. 

Any reader who is seeking more in¬ 
formation on just what happens when an 
electric current passes through the human 
body should read “What is a Fatal 
Current?” Electronics Australia, August 
1969, and the SAA Code for Safety of 
Electronic Equipment AS 1188. 

Both of these publications agree that it is 
almost impossible to say just what is a 
“safe” voltage. The seriousness of an 
electric shock depends on a number of 
factors, of which the most obvious is the 
amount of current which flows through the 
victim’s body. This in turn defends on such 
factors as skin resistance, which may vary 
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from lOOOohms for wet skin, to 500,000 ohms 
for dry. 

However, the SAA Wiring Rules Part I 
(Rule 7.16), do not require ttie usual earth¬ 
ing procedures to be carried out on extra 
low voltage (not exceeding 32 volts AC and 
115 volts DC) installations. From this it may 
be inferred that the danger of electrocution 
at or below these voltages is fairly remote, 
although fatalities resulting from supplies 
as low as 24 volts have been recorded. Volt 
for volt, DC potentials are not normally as 
dangerous as AC potentials, but where large 
currents are involved, there is still the 
danger of a flash damage to the eyes, heat 
burns, and the risk of fire. DC also tends to 
cause more serious muscle contraction. 

Let us now turn to the question of how the 
risk of electrocution can be minimised, to 
which there are four common approaches. 

1. Earthing of the Exposed Metal of the 
.Appliance. 

This requires the use of a third or 
“earthing” conductor to connect the 
exposed metal of the equipment to earth. 
When a fault occurs in equipment thus 
protected, one of two things happens. If 
the fault is of low resistance, then a heavy 
current will flow and blow the fuse, thus 
disconnecting the supply. If the fault is of 
high resistance, the current will be too 
small to blow the fuse, but will be con¬ 
ducted safely away to earth through the 
earthing conductor. 

Unfortunately this system has its 
weaknesses. If for some reason the 
earthing conductor open circuits, the 
equipment will continue to operate, and 
the user is often unaware of the fact until 
a fault develops and he receives an 
electric shock. 

Repairs by unskilled or careless persons 
can result in an incorrect connection of 
the earthing conductor, and may even 
connect full mains voltage to the exposed 
metal of the equipment! 

2. Eliminating all Exposed Metal 

This type of equipment is called “all in¬ 
sulated” because it is totally enclosed in a 
casing of insulating material. The need 
for earthing is eliminated because there is 
no exposed metal to be ear. If it were 
possible to make all electrical appliances 
this way, it would provide a simple way of 
reducing the number of electrical 
fatalities which occur each year. 

3. Double Insulation 

As the name inplies this involves the 
provision of two completely separate sets 
of insulation between the parts carrying 
mains current and any exposed metal. 
This greatly reduces the risk of elec¬ 
trocution. because both sets of insulation 
must break down before the user can 
receive an electric shock. 

A familiar application of this principle is 
to be found in most electric shavers. The 
frame and armature of the motor are 
insulated from the current carrying parts 
in the ordinary way by the “functional 
insulation”, so-called because it is 
required to confine the current to a par¬ 
ticular path, and without it the motor 
would not work. The metal cutting head is 
in turn insulated from the armature of the 
motor by a shaft or linkage of insulating 
material of suitable design such that 
electrical breakdown is extremely 
unlikely. This second set of insulation is 
called “protective insulation”. 


4. Isolating Transformer 
A “one to one” ratio transformer of 
suitable current and voltage rating, and 
whose secondary is insulated from the 
primary and from earth, can be used to 
provide a second set of insulation to any 
appliance connected to it. 

This device can be used to remove much 
of the hazard out of servicing AC — DC, 
transformerless, and similar equipment 
where there is a direct electrical con¬ 
nection between its chassis and the mains 
supply. 

To summarise, the general principle is to 
provide two lines of defence against elec¬ 
trocution. The first line of defence is usually 
the “functional insulation” required to 
allow the equipment to operate. The second 
line of defence depends upon the type of 
equipment. If it has exposed metal, then 
this may be earthed by the third conductor 
of a three core flex. Alternatively the double 
insulation principle of construction may be 
used. 

With “all insulated” appliances the 
casing of insulating material normally 
forms the second line of defence against 
electrocution. 

Equipment made by responsible 
manufacturers will almost always comply 
with the foregoing safety principles, 
although one well known company did 
market an early post war mains-battery 
portable valve radio in which the volume 
and tuning control shafts had a direct 
electrical connection with the supply mains. 
This was safe enough whilst the push-on 
type insulated knobs were in place, but 
these knobs have a habit of getting lost! 

The SAA approval and test specifications 
AS 3159 and ClOO provide a sound guide to 
electrical safety for manufacturers, but 
regrettably not all of the radio, television 
and other electronic equipment in use 
complies with all the safety practices 
required'by these specifications. 

The serviceman has a moral respon¬ 
sibility to carry out a safety check of all 
equipment he repairs. The extent of his 
legal obligation is a matter for conjecture. 
Certainly it could be considered 
unreasonable to expect him to carry out all 
the tests required by the SAA A.T.S. AS 
3159, which seem to be designed primarily 
for the guidance of manufacturers. 

Unfortunately there does not appear to be 
any single equivalent recognised 
publication which clearly sets out standards 
of safety required for servicing. 

For the information of readers, the 
following is the routine carried out by the 
author on mains operated radio receivers. 
Other equipment is dealt with according to 
its design, construction and use. 

The first step in any repair is a visual 
inspection externally for any cracked, 
broken, or missing parts which would 
reduce the electrical safety of the equip¬ 
ment. Particular attention is paid to AC- 
DC transformerless, and similar units 
which have a direct electrical connection 
between the chassis and the mains supply. 
Some repair jobs are abondoned at this 
stage because the replacements needed to 
make them safe are not available. 

Next the flexible cord used for the mains 
power lead is inspected for damage and 
signs of aging. If a two core flex is fitted, a 
check is made to see whether a three core 
lead is required. The suitability of the flex 

(Continued on Page 125} 
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Utility Guitar Amplifier 
using discrete transistors 


A compact unit with 20 watts continuous output capability, suitable for either 
practice work or use in small halls and at parties. The circuitry is fully solid 
state using discrete components throughout. 


by LEO SIMPSON 


Back in October, 1972, we presented a 
guitar amplifier with identical facilities but 
using a thick film hybrid IC, type TA20B as 
the power amplifier. The same IC was 
featured in a public address amplifier 
published in June, 1972. Subsequently, in 
November, we noted that the TA20B was no 
longer available and had been replaced by 
the TA20C. This can be used with the board 
for the TA20B by modifying it slightly. 

However many readers may well have a 
collection of discrete transistors on hand 
which could pe pressed into service in an 
amplifier such as this. It is for this reason, 
plus the recently lowered prices of many 
transistors, that we are * publishing this 
article. Note that the same approach can be 
taken to build a discrete component version 
of the PA amplifier produced in June 1972 

Let us now repeat the ideas which led to 
the development of the amplifier. Guitar 
amplifiers range from very compact 
“practice” units with a small loudspeaker 
and only a few watts of power to very large 
models with price tags in four figures and 
ratings of several hundred watts. In bet¬ 


ween these extremes is a vast area of 
confusion where the would-be guitarist 
often muddles along with an amplifier 
which does not suit his purpose. 

Most guitarists appear to need only a 
compact amplifier for playing and prac¬ 
tising at home and ideally, it will have an 
extra reserve of power to be used at parties 
and dances in small halls. To this end, they 
do not need an amplifier with a hundred 
watts output, although it is surprising just 
how many think they do. An amplifier with 
10 to 20 watts will be more than adequate for 
many situations. 

Continuous power output of the amplifier 
to be described here is 20 watts into 8 ohms 
and 12 watts into a 16 ohm load. Harmonic 
distortion at IkHz for 20 watts is less than 
O.Spc, while at lower powers it is typically 
less than 0,2pc. For those guitarists who like 
to parry with figures, its “music power” is 
around 30 watts into 8 ohms, depending on 
how it is measured. Similarly, the “peak 
music power” could be quoted at about 60 
watts. 

These latter figures are quoted, not 
because they have any special meaning but 


SPECIFICATIONS 

Power: 20 watts continuous into 8 oh¬ 
ms; 13 watts continuous into a 16 ohm 
load. 

Distortion: Less than O.Bpc at 20 watts 
into 8 ohms at IkHz; at lower power 
within range lOOHz to 10kHz typically 
less than 0.2pc. 

Frequency response at 1 watt: ±3dB 
from 20Hz to 20kHz. 

Tone Control: + 18dB at 10kHz; +17dB 
at 50Hz. 

Sensitivity: 20mV (LOW) or lOOmV 
(HIGH) for 20 watts into 8 ohms. 

Signal-to-noise ratio: better than 56dB 
with respect to 20 watts for both Inputs. 


so that guitarists can relate them to other 
amplifiers. 

Since the amplifier is intended for use at 
practice sessions, a headphone socket has 
been fitted on the rear panel. This is 
suitable for conventional stereo headphones 
of high or low inipedance and enables the 
guitarist to play without disturbing anyone. 

Two jack sockets are provided to accept 
inputs from guitars. Sensitivities are 20mV 
and lOOmV respectively for full power. The 
less sensitive input can be used for bass 
guitars or guitars which have more than the 
usual signal output. This prevents 
overloading of the preamplifier stage. Input 
impedance is approximately 100k for the 
LOW input and 47k for the HIGH input (less 
sensitive). 



This picture shows the power supp/y (teft) and the basic power 
amplifier (right}. Knobs are for volume Heft), treble (centre) and 
bass (right). Alongside are the two input jacks. 







A top view of the amplifier emphasises its extreme simplicity. The 
shield around the pilot lamp can be bent up from tinplate, to form a 
channel % in wide x I Vt in deep x 3 !4in long. 
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Do not use loudspeakers of less than 8 ohms. 

Driving the power amplifier is a three* 
transistor circuit which provides the 
necessary signal amplification and the 
variable tone control facility. 

Two NPN transistors make up the direct 
coupled preamplifier circuit which has a 
voltage gain of approximately 22 times. 
This is set by the ratio of the 33k resistor to 
the 1.5k resistor. Bias for the input tran* 
sistor is derived from the junction of the 330 
and 270 ohm resistors. Notice that there are 
two DC feedback networks in the circuit, 
one the bias network and the other the 33k 
resistor to the emitter of the input tran¬ 
sistor. These networks interact so that if one 
is changed so must the other. 

A lOOpF capacitor shunting the 33k 
resistor increases the negative feedback at 
high frequencies and thus rolls off the 
response above the audible range to assure 
low RF sensitivity. 

In addition to rolling off the response at 
high frequencies, there is an RF attenuation 
network in the input circuit consisting of a 
series 10k capacitor and shunt lOOpF 
capacitor. This prevents strong RF signals 
entering the base of the input transistor 
which can “detect” them due to the basic 


Tone controls for a guitar amplifier 
usually provide more bass and treble boost 
and cut than is normal with “high fidelity” 
amplifiers. This is to allow the guitarist 
more flexibility in setting the tone of his 
instrument. Accordingly, the tone controls 
on this unit provide ±17dB at 50Hz and 
+ l8dB at lOkHr, 

Frequency response for both inputs is 
+2dB from 20Hz to 20kHz, with the tone 
controls set for a flat response. Signal to 
noise ratio for both inputs is better than 
56dB with respect to 20 watts. This 
measurement is taken with the inputs 
unloaded, ie, open-circuit, and the figure is 
unweighted which means that it refers to 
wideband noise. 

A problem which often plagues the users 
of guitar amplifiers is RF breakthrough 
from mobile radios in taxis, radar, 
broadcast and short-wave stations. We have 
taken extensive precautions to minimise 
this problem. The amplifier is also 
relatively insensitive to mains-borne in¬ 
terference such as commutator hash from 
food mixers and other universal motors, 
clicks and pops from switched inductive 
loads such as refrigerators and fluorescent 
lamps. 


Although perhaps desirable, electronic 
short-circuit protection has not been 
provided. The amplifier will withstand 
short-circuits of a brief duration without 
damage — the fuse is blown. However 
prolonged overloads, such as using the 
amplifier with a loudspeaker of too low an 
impedance will cause permanent damage. 



The power supply wiring and components 
can be terminated on a single tagstrip. At 
top is the main circuit diagram. 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm In good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3 ^ 4 in diameter. Will do the same work 
as the conventional slide rule. In 
struction book included. 

from $1.60 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any - 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to Include 
'4 mile of twin telephone cable FREE 
with each set of phones. 

WHIP AERIALS 

3 Piece. Taoers from 1" x * p" No Base 
$4.95 Shop Sales Only 

66VTVM 

University Graham Tested $45 Post 
$ 1.00 

MINIATURE 

ELECTRIC MOTORS 

1*2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 
(Post 12c.) 

TRANSCEIVER 

(2-way radio) R.C.A. America RT 68, 

24 volt, operated 10 watt output 38- 
54MHz F.M. crystal locked. Trans 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, $45. 60c 
cartage to rail. Freight payable at 
nearest attended railway station. 

TRANSCEIVER 

(2 way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz. Crystal 
locked or VFO controlled. 5 watt, 
output. Complete with antenna, 
headphones and mike. $60. 30c. car- 
tage to rail. Freight payable at nearest 
attended railway station. 

SMITH'S BRASS (English) SHIPS 
CLOCKS 

8-day, no bell, $37.50 each. Post NSW 
$1.15. Interstate $1.70. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $27.50. Post NSW 95c. 
Interstate $1.15. 

COLLINS TRANSCEIVERS 

Auto tuned 100 150MHz. 10 channels. 

$65.00 

HALF INCH RECORDING 

TAPE 

Top grade 2400' on 10' 2 " reels, ideal 
video experimenting. Only $3.50 per 
reel. 

Post N.S.W. 45c.; Interstate 75c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10 lOOMHz LA5$250. 

100 500MHz. $350. 

ADLER FREQUENCY 

METER 

100KHZ-20MHZ $95 

4 DIGIT RELAY 

COUNTERS 

50 volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post I8c 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16 inch. 

ONLY $6.50 

Post 74C. 


NIFE CELLS 

12 Volt, fully charged, 4in x 3in x lin 4 
AH. 

SI each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, $7.50 per set or $2.50 
per battery 12 volt lOAH. 

Post N.S.W. $1.10; Interstate $2.72. 


COMMAND RECEIVER 

6 9M/CS $22.50 

POST: N.S.W. $1.25, I NT. $1,44 



P.M.G. TYPE KEY SWITCHES- 
4$c each. Post 24c. 


TELESCOPES 
ZOOM FOCUSING 

25 X 30 $19.95 — 40 X 40 $28.95 
POST NSW 95C INTERSTATE $1.45 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

50c 

5U4G 

95C 

832 

$5.00 

EF50 

75c 

6AK5 

$1.50 

5Y3 

$1.99 

6X4 

$1.00 

6C4. 

50C 

VR65 

50c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

80 

$1.25 


Please add postage 
on all articles 


COMMAND TRAN¬ 
SMITTER 

4to5.3 M-HZ $19S0.PostNSW 
$1.25. Interstate $1.44. 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC $45.00 


TRANSMITTERS ARC 49 

100 165M/CS $25.00 



TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$29.50 

As illustrated. 

Postage $120; Interstate $145. 


TELESCOPES 

40 X 40 with Tripod. 

$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 

$35.00 


WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $55.00 

Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 7$C. 

Post 24C. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
lOOKHZ $150 


IMPELLER PUMPS 

New gunmetal body stainless steel shaft 
neoprene impeller up to 15ft lift suitable 
for almost any type of liquid self priming 
dimensions approx 8" x 4" weight 5lbs. 
$27.50. 

Post NSW $1.20 Int. $1.90 


BC348 RECEIVER 


$80.00 


AW.A B.F.O. TYPE R7077 

$30.00 


^1-800 CYCLES 
1-13 K/ CS. 


CONDENSER LENS 

2'jin DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


AW A Distortion and noise meter type 

$97.50. 


CHASSIS PUNCH SET 

Five sizes: s^-inch, JA-inch.^f inch, l- 
Inch and I’e-inches- With taper 
reamer. 

$9.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. 11.. $5.25 ea. 

No. 19 TWO WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

7 X 35 Wide Angle .. $34.50 

8 X 40 Wide Angle .. $39.50 

7x50 $28.65 

10x50 $29.60 

12x50 $30.60 

20 x 50 $34.45 

Post N.S.W 95c; Interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valveoffer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

1 ’ 'jin diam. 1' jFL. SOc each. 
Postage 24c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete In wooden case, ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. ’ $39.00 

BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 

Dimensions, 9" x 5" x 5" $35 vaiue only 
$27.50. 

Battery chargers. IVa amps. 12V or 6V. 
Please state voltage required. $15. 

Post NSW $1.00 interstate $1.50 

SCOTCH BRAND RECORDING 
TAPES USA 

EX ABC Va" Polyester 
2400ft. on 10 Vj" reels $3.95 
Post NSW 45c. Interstate 75c. 
i800ft on 7" reels $2.95 
Post 24c. _ 

SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1,25. Post 24c. 

200 MA 24 volt, ’ein push movement. 
$1.25. Post 24c. 

ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. AOO BO 
Post NSW $1.00 
Int. $1.25 

FIELD STRENGTH METERS 

144M/CS. _ $12.50 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR1935 
125 150 MHz. 28 volt DC Operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. _ $33.00 

RECORDING TAPES 

TOPQUALITY, BRAND NEW 

Post 

3" X 150' .65c .12c 

3’4" X 600' . . 1.58.13c 

5" X 900' 1.95 . . 13c 

5" X 1800' . 3.62.13c 

7"x 1200'.. . 3.18.24C 

7" X 2400' 4.80 74c 

7" X 3600'. 6.45 74c 

CASSETTE TAPES 

C60 99c C90 $1.75 C120 $1.95 
, _ Post 13c. _ 

Crystal Earphone 75c 

'Cassette head cleaners $ 1.50 

Small Lapel Microphones, ea. $1.25 
_ Post 24C. _ 

AIRCRAFT MAGNETOS DELCOi 

Magnetos, new cond, 12 cyls, $15 ea. Post 
NSW $1.20, interstate $1.95. 

BYER77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7 ’2 15 ips. Full track tested 
$150. _ 

Microphone. Professional S.T.C. type 
4017. $20. 

Marconi Video Oscillator type TF885A 
0 12 MHZ. $75. _ 

A.W.A. SIG GENERATOR 

UHF 140 300MHz $65.00 
Pye 4 Channel Crystal Locked 
Oscillator, 1.5 30 MHz New. $25 

TRANSPONDER APX6 

with Lighthouse Tubes Can be con 
verted to 1200 MHz $17. 


522 Tranceivers 
100 150 M' CS 

$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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non linearities of its junctions. If the signal 
is detected it becomes audible. 

Following the preamplifier stage is the 
active tone control stage using a single NPN 
transistor. This stage has a gain of 1 at nriid- 
frequehcies, with tone controls set for flat 
response. 

M\ the preamplifier and tone control 
circuitry, with the exception of the poten¬ 
tiometers, is mounted on a printed board 
measuring 4*2 x 2^/4 inches. 

The power amplifier is similar to that 
used in the Playmaster 132 stereo amplifier 
published in June, July and August 1971. It 
uses driver transistors of lower rating and a 
few other component changes have been 
made to suit it for operation at the lower 
power. 

A printed circuit board measuring V /2 x 
2 * 2 in, identical to those used in the 
Playmaster 132, accommodates most of the 
power amplifier components. It has the 
number designation 71 / sa4a. 

Output transistors used are the ubiquitous 
2N3055*s arranged in quasi complementary 
configuration. A number of alternatives are 
listed for the driver transistors Tr7 and Tr8. 
TTiese are operated without heatsinks. 

Tr6 is used as an “amplified diode** to 
provide the temperature-stabilised voltage 
drop necessary to bias the output tran¬ 


sistors slightly into conduction. This 
minimises crossover distortion. Tr6 is 
mounted on the printed board as there is no 
need for direct thermal contact between it 
and the output transistors. 

Apart from the unusual configuration of 
the input stage Tr4, the rest of the amplifier 
is straightforward and needs little com¬ 
ment. Astute readers may have noticed that 
this amplifier develops 20 watts whereas the 
version using the TA20B IC developed 21 
watts. This is because the output transistors 
in the TA20B did not have emitter resistors 
and their attendant voltage losses. 

There are two versions of the amplifier 
power supply. TTie first uses the Ferguson 
PF 2876 transformer with its two 32 volt 
windings connected in series and a full wave 
rectifier consisting of two 200 PIV 1 amp 
silicon diodes to supply the 2200uF 
filter reservoir capacitor. The alternative 
version uses the A&R PT 6413 transformer 
and a bridge rectifier consisting of four 100 
PIV. 1 amp silicon diodes. 

A1 .Samp fuse connected in series with the 


OUIKUI 

CAPACITOR 45V 



Most of the wiring is concentrated on two 
boards, the basic amplifier above and the 
preamplifier and tone control section below. 
The output transistors mount on the rear of 
the chassis, which doubles as the heatsink. 


There'S a place 
for you In the 
growing world 
of electronics 

Whether you^re a hobby 
enthusiast or have professional 
ambitions^ a Stott’s course will 
help you find it. 

Every day the number of applications 
for electronics in industry, science and 
business increases. It*s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That*s why Stott*s have just introduced 
an important new course. Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will hplp you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator*s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you*11 ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 


Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 



m — ’ 

■ Stotts ^ 

21 TECHNICAL CORRESPONDENCE COLLEGE 

H 159 Flinders Lane. Melbourne, 3000. 383 
" George St., Sydney, 2000. 290 Adelaide St., 
Brisbane, 4000.45 Gilles St., Adelaide, 5000. 
89 St. George’s Terrace, Perth, 6000, P.O. 
Box 3396, Singapore 1. 

Please send me, free and without obligation. 

■ full details of your courses in Radio ana 
Electronics. 

HI Mr., Mrs., Miss. 

.Age. 

Address. 

...Postcode. 

H No sales counsellor will call. 




centre-tap connection provides protection 
for the amplifier and power supply com¬ 
ponents against ^ort circuit loads and over 
loading. 

CONSTRUCTION: The amplifier is 
assembled in a chassis with overall 
dimensions of lOMs x 3V4 x 8^». inches (257 x 
83 X 213mm). The chassis is, in fact, a 
lightly modified version of that used for the 
Playmaster 129 integrated circuit amplifier 
published in October 1970. It was supplied 
by courtesy of Heating Systems Pty Ltd, 19- 
21 The Boulevarde, Caringbah, 2229. We 
assume that similar chassis will be 
available for the amplifier shortly after this 
issue goes on sale. 

First component to be mounted is the 
power transformer. After this, the 2200uF 
can-type capacitors, fuseholder and sockets 
on the rear panel can be installed. Cut the 
potentiometer shafts to length (about *2 
inch) and mount them, together with the 
input sockets and power switch. 

Note that the front panel components will 
have to be removed when the escutcheon 
panel is mounted. This should be left until 
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The best value QI.L. sockets in Australia 


CHECK THESE FEATURES! 


I.C. Sockets in all pin configura¬ 
tions: 8,10 & 12-Lead Round and 
14.16, 24, 28, 36, 40&50 
Lead Dual In-Line are available. 
Also transistor sockets, mounting 
pads and ovens. 


^ Gold plated contacts 

^ Low contact resistance 

(Typically 10 milliohms) 

^ High insulation resistance 

(Typically 10 megohms) 

^ Reliable contacts after numerous 
insertions 

^ EX STOCK DELIVERY 


f 


For full details contact: 


r—"—1 

I For further information send this coupon today. | 
I NAME __ I 

■ I 


COMPANY 


ADDRESS 




I 

— I 

_ I 

MCM1C J 


POSTCODE 



/WMUROO (AUSTRALIA) PTY. LTD. 

Head Office and Factory: 

17-21 Carinish Road. Clayton. Victoria. 3168. Tel. 544 3033 
N.S.W. 242 Blaxiand Road. Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street. Adelaide. 5000. Tel. 23 1535 


AGENTS QUEENSLAND: Douglas Electronics Pty. Ltd. Tel. 97 8222. 

97 8655. Walton Electronics. Tel. 38 5275. WESTERN 
AUSTRALIA: W. J. Moncrieff Pty. Ltd. Tel. 23 1194. 25 6140. 
A.C.T.: Electronic Components Pty. Ltd. Tel. 95 6811. 
TASMANIA: W. & G. Genders Pty. Ltd. Tel. 31 2511. 34 4311. 



48 


ELECTRONICS Australia, May, 1973 























YOU'LL NEED THESE COMPONENTS: 


1 chassis, lOVa x 8Vs x 3% inches, with 
cover 

1 neon pilot shield 

1 power transformer, 64V centre 
tapped, at 2A AC 
1 printed board, 72 / gl 

1 printed board, 71 / sa4a 

2 microphone jack sockets, 10mm non¬ 
shorting type 

1 stereo headphone socket 
1 fuse holder and 1.5A fuse 

3 knobs 

1 front panel 

1 neon pilot light assembly (with limiting 
resistor) 

1 miniature 240VAC DP ST switch 
1 8-lug tagstrip 
1 4-lug tagstrip 
1 3-lug tagstrip 

1 mains cord damp 

4 rubber feet 

SEMICONDUCTORS (all silicon types) 

2 EM402 or BY126/200 diodes 

4 BC108, BC208 or BC148 NPN 

transistors 

1 BC157 or BC177 PNP transistor 
1 BFY50, TT801 or 2N3053 NPN 
transistor 

1 AY8140, TT798 or BD137 NPN 

transistor 

1 AY9140, TT797 or BD138 PNP 

transistor 

2 2N3055 or BDY20 NPN transistors 
CAPACITORS 

2 X 2200uF/ 50VW electrolytic 
1 X lOOuF / 50 VW electrolytic 


1 X lOOuF/ 25VW electrolytic 
1 X lOOuF/ 6VW electrolytic 
1 X 4.7uF / 50 VW electrolytic 

1 X 0.47/ 100VW polyester 

2 X 0.22/ 100VW polyester 

3 X 0.1 / 100VW polyester or ceramic 
2 X 0.01 / 100VW polyester or ceramic 
2 X .0068/ 100VW polyester or poly¬ 
styrene 

2 X .0015/ 100VW polyester or poly¬ 
styrene 

1 X 330pF polystyrene or ceramic 

2 X lOOpF polystyrene or ceramic 
1 X 27pF ceramic 

RESISTORS 

(ail 10'^ tolerance, Vi watt) 

1 X 2.2M, 1 X 680k, 1 x 470k, 3 x 150k, 
1 x120k,2x47k, 1 x 33k, 2 x 27k, 2 x 
10k, 1 X 5.6k, 1 X 4.7k, 1 x 2.7k, 2 x 
2.2k, 1 X 1.8k, 4 x 1.5k, 2x1k,3x 470 
ohms, 1 X 330 ohms, 1 x 270 ohms, 1 
X 220 ohms, 2 x 56 ohms, 1 x 33 oh¬ 
ms, 1x10 ohms, 2 X 0.47 ohms / 2 or 
5 watt 

2 X 500k din) potentiometers 
1 X 50k dog) potentiometer 
1x1k trimpot 

MISCELLANEOUS 

Mains cord and plug, shielded cable, 
hook-up wire, mica washers for TO-3 
transistors, heatsink compound, screws, 
nuts, lochwashers, solder. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for our prototype. 


the amplifier is complete and tested to 
avoid marks and scratches. For the same 
reason, the neon pilot lamp is left until last. 

The power amplifier board can now be 
assembled. Be careful to position the driver 
transistors correctly — the board is 
designed for BD137 138 transistors which 
have a different lead configuration to the 
alternatives. Note that the board does not 
accommodate the input coupling capacitor 
or the 0.47 ohm emitter resistors. Note also 
that the power board should be mounted 
with screws and insulating pillars so that 
the “earth” copper pattern is isolated from 
the chassis. 

The output transistors are mounted to the 
rear of the chassis using mica washers to 
insulate them electrically. If the chassis has 
been painted the paint should be removed 
from the area covered by the mica washers 
to assure efficient heat transfer. Both the 
mounting face of the transistors and the 
appropriate area of the chassis should be 
lightly coated with heatsink compound. 

The 0.47 ohm emitter resistors are slung 
between the appropriate electrode of the 
output transistors and a small tagstrip from 
which runs a length of wire to the output 
coupling capacitor. Pedants may perhaps 
claim that one of the 0.47 ohm resistors is 
not an “emitter” resistor since it is in the 
collector circuit of TrlO. In reality, 
however, it is the emitter resistor for the 
compound transistor formed by Tr8 and 
Trio, which behave as a complementary 
Darlington pair. 

Ck)nnection of the headphone socket to the 
power amj^ifier is made via a 470 ohm 
resistor slung from the speaker socket. The 
input coupling capacitor is mounted on a 4> 
way section of tagstrip which isolates the 
shields of the signal coupling cable from 
chassis. 

Assembly of the preamplifier control 
board is straightforward. Note that the 
shield for the HIGH input cable is not 
connected to the board but is connected at 
the socket end. 

Note also that the amplifier circuitry is 
earthed only at the LOW input socket. 
Additional earth points anywhere else on 
the chassis will cause high hum levels and 
perhaps instability. The power amplifier 
circuit is earthed via the volume control and 
associated shielded cables. 

Both sides of the mains are switched 
using a DPST switch. The transformer 
primary leads are terminated directly to 
the switch, as are the leads for the neon 
pilot. The switch used in the prototype was 
actually a DPDT type with one half unused. 

The mains cord should be passed through 
a grommetted hole in the rear of the chassis 
and anchored by a clamp. This can be 
secured by one of the screws which hold the 
8-lug tagstrip. TTie active leads should be 
taken to a terminal block, thence to the off- 
on switch. 

The earth wire should be soldered to a 
solder lug clamped under the mounting 
screw of the adjacent tagstrip. 

Having assembled the amplifier, it may 
be switched on, with the supply lead to the 
amplifier disconnected. Tlie DC supply 
under these conditions should be about 50 
volts. 

Having verified this, the supply may be 
connected to the amplifier. However the 
positive connection to the collector of Tr9 
should be made via a milliammeter. This 
measures the quiescent current, which 


should be adjusted to 40 milliamps with the 
aid of the Ik preset potentiometer on the 
power board. Once this is done, the collector 
lead to Tr9 may be soldered permanently. 

The quiescent voltage across the 2200uF 
output coupling capacitor should be within 1 
volt of half the supply voltage, ie, if the 
supply is 48V, the capacitor voltage should 
be between 23 and 25 volts. If it is not, it can 
be adjusted by varying the 47k resistor at 
the input. To increase the voltage across the 
capacitor reduce the resistor and vice 
versa. 

Note that the 2200uF capacitor has a 50V 
rating. Capacitors with lower voltage 
ratings should not be substituted as they do 
not have sufficient AC current rating. 


The pilot light is a neon assembly con¬ 
taining a limiting resistor, and is connected 
directly across the mains. The leads to it 
should be twisted and arranged as shown in 
the photograph and wiring diagram. In 
addition, a tinplate shield is arranged over 
the pilot assembly to stop hum radiation. 

With the amplifier complete all that 
remains is to connect it to a suitable loud¬ 
speaker system. Many readers will have 8 
to 12 inch loudspeakers which can be 
pressed into service but they should be 
installed in an effective cabinet. 

Alternatively, they may wish to build the 
SOW guitar loudspeaker system described in 
February 1973. (File No l/SE/33) 
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Please send me all the details on ■ 

Eveready nickel cadmium rechargeable power cells. I 


Name 


Address 


Postcode 


I 

I 

I 


08 S.P. 339 . 01 I 


You are almost certainly aware that ‘Eveready* makp a 
prodigious range of nickel cadmium rechargeable power cells. 

Each one is completely sealed, utterly reliable and 
exhaustively tested. They come in just about every possible 
shape and size and voltage. 

Along with our magnificent charging units which are 
compact, ruggedly constructed and modesdy priced. 

But rather than go on and on bending your ear about 
them in the narrow confines of this advertisement, we’ve 
prepared a brochure bursting with details. And it’s yours, 
absolutely free, in return for the coupon above. 

We’U forward it to you promptly imder plain wrapper 
together with the answers to any thorny problems you may 
have with regard to nicad cells or anything else concerning 
portable power that just may be keeping you awake nights. 

No charge. 


Union Carbide Australia Limited. 

Sydney Consumer Products Division, 157 Liverpool St. 20656. Brisbane 243-253 Edward St. 311391 
Melbourne 505 St. Kilda Rd. 261241,262332. Adelaide 41-49 Currie St. 516099. Perth 901 Hay St. 212926 



BATTERIES Products of 


‘Eve/eady’ 


& ‘Union Carbide’ 


are registered Trade Marks. 
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A New-Look Portable Receiver 


l/Vadley loop circuit provides 
communications" performance 


arlow's Manufacturing Co Ltd of New Germany, Republic of 
outh Africa, have recently developed a solid state receiver 
ased on the now fairly well known Wadley Loop. Designated 
ie XCR 30 Mk 2 Barlow Wadley Communication Receiver, it 
rovides continuous coverage from 0.5MHz to 31 MHz. 


by IAN POGSON 


TTiis new receiver should be of particular 
nterest, for a number of reasons. Its origin 
s the Republic of South Africa and as near 
is we can recall, it is the first product of 
hat country to come into our hands. It uses 
he Wadley Loop principle and although this 
s now fairly widely Imown, it is perhaps 
ather remarkable that such a sophisticated 
system should be used in a portable 
•eceiver. As such, the receiver is no or¬ 
dinary portable of the type with which we 
ire all familiar. 

TTie complete receiver, including loud¬ 
speaker and dry batteries, is housed in a 
cabinet 292mm wide x 190mm high x 98mm 
deep. TTie case is all metal, covered with 

^ ?9.3MH2 j 

54.5MHz-9.3MHz 45.2MHz 


—r 

RF AMP. 

.jL- 


1 CT aJIVCD 


1ST IF AMP. 

& FILTER 


^pn ikitypp 




45MHz 

+650KHZ 


^niJ mlACF\ 


demands of SSB tuning. lYiis deficiaicy is 
covered by a “clarify” control, which 
allows fine tuning on either side of the main 
frequency as set on the kHz dial. 

A “mode” switch provides for reception 
of AM, upper and lower sideband SSB, as 
well as CW signals. The volume control also 
incorporates the ON/OFF switch. The 
“antenna trim” control is noteworthy in 
that it tunes the total range covered by the 
receiver with one rotation of the knob. An 
ingenious arrangement whiqh includes two 
cam operated microswitches automatically 
permits tuning to the wanted frequency 
without any other manual switching. 

The seventh control is a very small metal 


45.2MHz-42.5MHz — 2.7MHz 



7 ^ 


VFO 
45.5MHz TO 
74.5MHz 

7 ^ 


CRYSTAL 

OSCILLATOR 


HARMONIC 
GENERATOR 
& FILTER 


^2MHz 
TUNABLE IF 


HARMONIC 

FILTER 

42.5MHz 

±150KHz 


54.5MHZ-12MHZ - 42.5MHz 


The Barlow Wadley 
receiver pictured 
above employs the 
basic Wadley loop 
circuitry shown in 
block schematic 
form at left. Drift 
tends to cancel 
ensuring a high 
degree of stability. 


power supply of from 6 to 12 volts DC. A 
protective germanium diode is included in 
the circuit to guard against accidental 
reversal of supply polarity. 

A telescopic aerial extends from the top of 
the cabinet at one end and it is coupled into 
the high impedance point of the RF tuned 
circuit, via a 4.7pF capacitor. Separate 
aerial and earth sockets are also provided 
for an external aerial, which is coupled into 
the same point as the inbuilt aerial, via a 
47pF capacitor. 

Hie circuit includes 18 bipolar transistors 
and is contained on a single printed board. 
The layout and general disposition of 
components leaves nothing to be desired 
and all parts are readily accessible either 
by removing the back or front panels. From 
a technical point of view, the whole project 
has been well engineered and it is a credit to 
the engineers concerned. A close inspection 
reveals that a considerable amount of 
thought and ingenuity has gone into the 
receiver as a whole. Important aspects of 
performance have not been compromised 
but some of the less important points have 
been relaxed and by doing so, it has been 
possible to reduce the number of transistors 
to less than half the number usually found in 
receivers using a similar system. 

BASIC PRINCIPLE 


black padded vinyl. The front panel is a die 
casting and the overall effect is that of an 
attractive unit. Beneath the stout carrying 
handle is a flip-up holder which contains a 
card giving many frequencies of interest; 
other cards may be substituted to suit the 
needs of the listener. 

There are seven controls in all on the front 
panel. Knurled thumb knobs set the tuning 
each for MHz and kHz dials at left and right 
respectively. There is a small reduction 
drive on each of these controls and while it 
is not important for the MHz selector, the 
reduction is scarcely sufficient for AM 
tuning and certainly not able to meet the 


knob located immediately below the signal 
strength meter. This is the “zero set” 
control and may be used to adjust any error 
in the calibrations of the kHz dial scale. The 
signal strength meter has a scale divided 
into five equal divisions. The divisions have 
no particular meaning beyond giving 
relative signal strength readings. The 
meter moves readily from its stop on the 
weakest signal but at no time could we 
make it read full scale on the very strongest 
signal. 

TTiere are two sockets close together at 
one end of the cabinet. One allows the use of 
an external speaker or a pair of headphones 
and the other permits the use of external 


Very briefly, the principle of operation of 
the Wadley Loop may be obtained from the 
simplified block diagram. The passage of 
a 9.3MHz incoming signal is shown, with 
other settings and frequencies involved. 
The “MHz” switching VFO is set to 54.5MH- 
z, which corresponds to a dial setting of 
9MHz. The various frequencies are mixed 
such that the original 9.3MHz signal 
emerges from the third mixer at 2.7MHz, 
which is accepted by the 3MHz to 2MHz 
tunable IF. It should be noted that any drift 
in the 45.5MHz to 74.5MHz VFO is 
automatically cancelled. As the iMHz 
crystal may be considered as very stable, 
the only effective drift in the complete 
receiver system would be from the tunable 
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One or two 
changeovers in 
protective cover. 
Appiications: 
Short rise time 
data, control or 
logic pulse 
switching. Voice 
frequency, tone 
and complex 
audio frequency 
switching. Fast 
positive switch¬ 
ing of D.C. logic 
levels from 
millivolts up to 
250 volts, into 
low impedance 
loads. Minimum 
loss (maximum 
IFF to ground) 
switching of 
radio frequency 
signals. 


THIS 

ONE-INCH SQUARE 
CONTROLS SIGNALS 
UP TO 250 VOLTS, 

6 AMPS. 

IT'S WHAT YOU 
MIGHT CALL 
COMPACT. 

PASI 

MINIATURE 
LOW VOLTAGE 
RELAYS. 




B. S. RUBIN 

N.8.W. 73 Whiting Street, Artarmon. 2064. 
Telephone: 4392333. Telex 21175. 

South Australia 49 Woodville Road, Woodville. 5011. 
Telephone 681111. T^lex 82529. 

Victoria 138 Berkeley Street, Carlton. 3053. 
Telephone 3476588. Telex 30948. 

Western Australia Telephone 21 7861. 

Queensland Telephone 78 6424. 
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IF oscillator and the BFO. 

When the sample unit was tested we foun< 
that the quoted specification was met o 
even bettered in all important items. A 
such, we feel that the manufacturers havi 
been quite modest in their claims. Orn 
measurement which came outside thi 
specification, was the quiescent current 
This was measured as 27mA, whereas th< 
quoted figure is 20mA. However, we regar< 
this as a minor point. The audio output i 
quoted as 500m W but this was exceeded by i 
significant margin. 

Sensitivity is given as better than luV foi 
50mW. TTiis is an understatement. We tool 
readings for signal noise ratio on AM. fo 
luV fed directly between frame and the feec 
point of the,telescopic aerial. Due to th( 
unusual coupling method used here at 
mentioned before, there is a mismatch bui 
these are the figures: 1.5MHz — 17dB; 
:L5 MHz — 28dB: 7.5MHz — 26dB; 14.5MH3 
-28dB: 21.5MHz--24dB: 29.5MHz —30dB 
These figures are very good. 

The AGC performance also leaves little tc 
be desired as our measurements show: 


Audio level 

OdB 

+2dB 

4-3dB 

4-2.5dB 

-l>2dB 

OdB 


Signal Level 

luV 

4-20dB 

-f-40dB 

-h60dB 

+80dB 

+ 100dB 


At -f-lOOdB, corresponding to 100mV. it was 
becoming obvious that overloading was 
imminent. However, in practice, this is a 
very big signal and not likely to be en¬ 
countered very often. 

Frequency stability measurements also 
revealed an impressive set of figures. 
Measurements were taken with the BFO 
switched on and with the signal generator 
frequency checked each time with a 
counter. Our zero reference was arbitrarily 
taken at one minute after switch on and 
these are the figures for one hour: 1 min, 
OHz; 2 min, - 6Hz: 3 min, -22Hz; 4 min, - 
26Hz; 5min,-l9Hz; 10min,-70Hz; 15 min,- 
2:3Hz; 20 min, -45Hz; 25 min, -48Hz; 30 min, 
-23Hz; 60 min, -73Hz. 

The overall selectivity is quoted as 6kHz 
on AM and 3kHz on SSB and CW. Although 
we did not make precise measurements of 
selectivity, a quick check indicated that it 
was substantially as quoted. 

Considering the fact that this receiver is a 
simplified version using the Wadley Loop 
principle, spurious responses have been 
kept to a level consistent with satisfactory 
operation and economy. The only false 
signals worthy of mention are those which 
occur at each end of the tunable IF range. 
While these are noticeable, they are not so 
strong as to stop one from tuning a signal of 
reasonable strength. We were able to tune 
standard frequency and time signal stations 
without any inconvenience. 

Under actual listening conditions and 
with the limitation imposed by the dial 
tuning arrangement mentioned earlier, we 
found the Barlow Wadley receiver to be a 
very satisfying performer. Even with a 
relatively short indoor aerial, we were able 
to tune AM, SSB and CW signals from near 
and far. 

The unit for review was supplied by 
Sideband Electronics Engineering, PO Box 
23. Springwood, NSW, The price is $225.00, 
including tax. Further information may be 
obtained from the above address. 












Curves for the Playmaster 136 


A number of readers have asked about the frequency response contours of the 
Playmaster 136 stereo amplifier — one of the most popular projects we have 
described for many a long day. The response curves are set out below, along 
with a few observations about how they can be modified slightly to suit in¬ 
dividual requirements. 


The curves were not published in the 
original article, mainly because the basic 
amplifier was essentially flat, while the 
equalisation and tone control stages had 
been fully described in earlier issues. We 
simply spot-checked the response in the 
various channels and modes to make sure 
that they conformed to the data published 
earlier, and left it at that. 


Looking next at the tone control function, 
the solid curves show the response as 
measured, with the existing components 
and with the bass and treble controls 
rotated to their extremes. In each case, the 
boost is slightly less and the cut slightly 
more than the original specification but it is 
still well within the conventions of current 
high fidelity amplifier design. 


The network specified was arranged to 
give correct RIAA compensation but, again, 
the precise curve obtained will depend on 
the component tolerances, as well as on the 
cartridge itself. 

If you have reason to suspect that the 
pickup circuit is a little down at the extreme 
bass, the response in the region around and 
below lOOHz can readily be manipulated by 
varying the value of the 1-meg resistor 
which shunts the .0047 capacitor and 82k 
resistor in each channel. 

Increasing it to 1.5 megohm should 
provide an extra 3 to 4dB in the extreme 
bass region, sufficient to make good any 
slight short-fall in overall response. With 2 
megohns, the stage would almost certainly 
be overcompensated, while omitting the 
resistor altogether would eliminate the final 
low frequency roll-off at those frequencies 
where the signal is far more likely to be 
rumble than music! 

In summary, the foregoing information 
indicates: (1) The 136 Playmaster is *'as 
flat as a board'* over the audio range with 
the controls on the level position; (2) The 
magnetic pickup preamplifier is capable of 
full RIAA compensation but can readily be 
modified to over-compensate; (3) The bass 
and treble controls give the same order of 
boost and cut as typical commercial am¬ 
plifiers, as is, but the curves can be pushed 
bodily up or down in the spectrum if the 
constructor has a reason so to do. ® 
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Since then, the 136 has been used as a test 
bed for a variety of laboratory projects and 
so many components have been *‘mucked 
about with” that the restored amplifier 
bears only a superficial resemblance to the 
prototype. The present curves therefore do 
not conform exactly to the original 
specifications, representing, rather, the 
kind of variations that may occur from one 
production sample to the next. 

Such variations can be electrical, in the 
way of tolerances in the components 
associated with the resp^tive tone con¬ 
trols, as well as in the controls themselves. 
There is also the mechanical aspect, to do 
with the orientation of the potentiometer 
and of the knobs on the potentiometer 
shafts. 

In setting up to measure the “level” 
response, we juggled the bass and treble 
controls so that, in switching the audio 
generator through the decades 50 / 500/ 
5000Hz, the output stayed rigidly on 
reference. It transpired that, for this con¬ 
dition, both tone control knobs were very 
close to the 12 o'clock position, while the 
overall response through the auxiliary 
channels was as shown. It is just over 0.5dB 
up at 20Hz. virtually on reference from 40 to 
6000Hz and 2dB down at 15kHz. The merest 
further nudge of the tone controls would 
have yielded a better looking curve ~ 
without having the slightest effect audibly! 


10000 20000 


The significant point about the bass 
characteristic is that the values were 
chosen originally to concentrate the ad¬ 
justment well down towards the 40Hz 
region. If a somewhat more obvious bass 
control characteristic is sought, the .022uF 
capacitors in each channel, attached to the 
bass control potentiometer could be 
decreased to .018. This will produce the bass 
curves, as shown dotted, operating a little 
higher in the range and giving about 2dB 
more boost and cut for all frequencies below 
about 200Hz. 

The difference will not be very significant 
in practice and many will prefer the 
original characteristic but, if you want a 
more obvious bass effect, the changed 
values will provide it. 

At the treble end it could be argued that 
the recommended value of capacitor gives 
rather more control than is necessary for 
ordinary good quality recordings. If you do 
not anticipate playing noisy records 
requiring heavy treble cut, the existing 
680pF capacitors could be reduced to 470pF 
to give the rather more conservative curve 
shown dotted. 

Again, the difference is not great, but the 
option for change is there. 

The other frequency conscious section of 
the amplifier is the compensating 
preamplifier stage for the magnetic cart¬ 
ridge. 
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Simple tester 
for digital ICs 


A small unit which combines a power supply, an 1C socket with LED indicators 
to indicate logic levels at the device pins, and a simple test signal generator. 
.Low in cost and easily built, it makes an ideal test jig for the experimenter 
working with digital ICs. 

by R. K. LAIRD" 


The simple digital IC tester shown has 
been of great assistance to the author in 
designing and debugging digital projects 
using TTL devices. It can be used to 
familiarise yourself with the functions of a 
new device, to test a used device suspected 
of being faulty, to check the operation of 
circuits built up around single ICs (such as 
different types of clock oscillator), and to 
connect a “forgotten** IC temporarily into a 
larger circuit. It will also serve as a small 
logic trainer, to help in teaching yourself 
the concepts of digital circuit operation. 

Although the tester itself has only one IC 
socket, its power supply is capable of 
supplying current to quite a number of 
devices, so that it can be used to check more 
elaborate setups if required. The power 
supply output is made available via a small 
jack socket for this purpose. 

Interconnections between the IC under 
test, the power supply and the test signal 
generator section are made by means of 
standard banana plugs and sockets. I have 
made up a set of ten leads, which seem to be 
quite sufficient for most purposes. Eight of 
the leads are single wires with a plug at 
each end, from 6 to 9 inches long; the other 
two leads are of the double type, with a 
common banana plug in the centre joined to 
two others via leads again 6-9in long. 

The power supply uses a three-terminal 
5V regulator IC made by National 
Semiconductor, the LM309K, which is 
capable of providing output currents in 
excess of lA. It is short-circuit proof, and if 
adequately heatsunk can operate from 
input voltages anywhere from 7V to 37V. I 
have used a transformer with a 25V centre- 
tapped secondary, and two lA silicon diodes 
in a standard full-wave rectifier feeding into 
a 2200uF / 18VW reservoir electro. This has 
proved to be quite adequate. 

The IC holder is a standard 16-pin dual in 
line socket, many of which are available. It 
should be of the type capable of being bolted 
to the front panel of the box used, and 
preferably one which allows an IC to be 
inserted and removed easily without 
damage to the pins. 

Each of the pins of the socket is connected 
to a banana socket and also to an LED for 
monitoring the logic level. The LEDs have 
the usual current limiting resistors fitted in 
series, and in order to reduce loading of the 


^2 Sylvander Street, North Balwyn, Victoria 
3104. 


IC terminals, all of the LEDs are switched 
on and off rapidly with a short duty cycle, 
rather than operated continuously. Visually 
this actually improves the subjective 
brightness, while the current consumption 
and loading are very much reduced. 

In the prototype unit pictured I used 
Monsanto MV50 LEDs, which are one of the 
cheapest devices available. However they 
are very small, which makes mounting 
something of a problem, and they are also 
rather fragile. Since making the first unit I 
have used the NSL5023 and the NSLIOO 
devices from NS Electronics, which are 
easier to handle; they also have mounting 
clips which are free on request. 

The oscillator which pulses the LEDs via 


At right is the author's prototype IC tester, 
while below is its full circuit schematic. 


the AC128 current gating transistor is a 
simple circuit using half of a low-cost quad 
two-input gate such as the 7400. It is 
frequency adjustable, which allows the duty 
cycle to be adjusted for optimum subjective 
brightness from the LEDs. Although I have 
not actually fitted it to the prototype unit, 
the circuit shows a switch (S2) fitted in 
series with the AC128 to allow the LEDs to 
be turned off altogether. This is worthwhile, 
as the LEDs can tend to degrade the per¬ 
formance of some ICs at high speeds. 

The circuitry which produces the test 
signals is very simple, yet it seems to be 
quite adequate. There is a simple push¬ 
button pulser, using a miniature pushbutton 
switch with an RS flip-flop made from two 2- 
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nput gates for bounce suppression. The 
5 ates are provided by half of another 7400 or 
similar. The other test signals are provided 
)y an oscillator like thdt used for the LED 
)Ulsing, together with a divider to produce 
jubmultiples of the oscillator frequency, 
rhe divider may be either a 7490 for BCD 
iivision, or a 7493 or similar for straight 
)inary; the idea is to produce signals which 
nay be used to test decoders and similar 
ievices. 

A choice of oscillator capacitors is 
)rovided, to allow the rate to be adjusted 
rom less than one hertz to about 15MHz. I 
ised banana sockets for the range selection, 
)Ut a switch would be somewhat neater and 
perhaps more convenient. A gate is con- 
lected between the oscillator and the 
iivider IC, to allow gating the outputs if 
equired; if the second input of the gate is 
connected to ground, the oscillator output 
vill be prevented from reaching the divider. 
\mversely leaving it open or connecting it 
:o the positive rail will allow the divider to 
operate. 

Note that for added flexibility I have 
made both outputs of the pushbutton flip- 
flop available via banana sockets, so that 
both “normally high” and “normally low” 
outputs may be used. Similarly the divider 
IC has a complementary output available 
from the first divider stage, and this too is 
made available. 

The prototype unit was built in a small 
diecast aluminium box, which was then 
painted. The LM309K should be mounted on 
a reasonably good heat-sink, and this may 
well be the case if this is of metal. Note that 
the O.luF parasitic stopper capacitors 
should be wired directly between the input 
and output pins of the device and earth, 
respectively. 

The layout of the unit is probably not very 
critical, and may be varied to suit your 
requirements and taste. I designed a small 
printed board to take most of the wiring and 
the ICs, but you could easily wire them up 
on a length of miniature resistor panel or a 
piece of Veroboard. 

When the wiring is completed, turn VRl, 
VR3 and VR5 to maximum resistance and 
make sure S2 is in the off position. Turn the 
power on, and check that the regulator 
output is 5V. If it is not, you may have the 
rectifier output connect^ to the LM309K 
with the wrong polarity, so switch off im¬ 
mediately and check. If any of the other ICs 
gets hot, switch off and make sure that you 
haven’t connected it into circuit the wrong 
way around. 

Adjust VR4 until the LED pulsing 
oscillator is working, as monitored using a 
CRO or a high impedance earphone. Now 
switch on S2 and connect a lead between one 
of the test IC banana sockets and a Vcc 
supply socket (-I-5V). Then reduce the value 
of VR5 until the LED connected to the test 
socket pin glows, checking that the pulsing 
oscillator is still working. Now switch off S2, 
and connect a milliammeter across it, 
adjusting VR3 and VR5 for minimum 
current. This should be around 20mA or 
less. Finally remove the meter, switch S2 
back on and try each of the LEDs in turn to 
check that they glow equally. 

The test signal oscillator is adjusted in 
much the same way. VRl is the main 
frequency range control, while VR2 is used 
to adjust the oscillator’s operation so that 

(Continued on Page J25) 


interested in 
REALLY LOW PRICED 
ELECTRONIC PARTS 

check out our selection of quality 
components... 


PACKAGE DEAL 

8 silicon transistors plus 10 circuits eg 
— reverb unit, 2 channel mixer, 
brilliance booster, 2 transistor trans¬ 
mitter, multivibrator, 1 transistor amp, 
"shortwave" effect etc. 

Complete $1.50 


C: 


Packs of 100 assorted 
CAPACITORS 

Excellent range of valves. Should 
cost $15. Our Price $3 


D: 


AD140 OUTPUT 
TRANSISTORS 

Similar to ADI 49 

95c A Pair 


B: 


BONANZA 

PACK 


$20 worth electro's, 
resistors, capacitors, bezels, 
pots, switches, jack 
sockets, at least 12 tran¬ 
sistors etc. 


ONLY 


$5 


5 watt amp 
TRANSISTORS 

Pictorial instructions, runs 
off 9-18V , output Z3-8 oh¬ 
ms, input Z-20K 

ONLY $6 


F: MAINS 

TOGGLE 
SWITCHES 

Attractive plastic con¬ 
struction 230V, SAMP 
with 4" flying leads. 

3 FOR $1 


G: 


230V 
NEON 
BEZEL 

With flying leads 

3 for $1 


H: 


Miniature 
Square 
BEZEL 

The latest type. Takes 
standard miniature screw 
bulbs. Colours blue, red, 
white, yellow, green. 

5 for $1 


VHF KIT 

1 transistor, super regenerative, 
receives police, taxis, aircraft etc. 
Pictorial instructions. Works through 
an ordinary transistor radio. 

$4.90 


J- ELECTROLYTIC 

3 X 3200UF 16V (Insu- ^ 

can)5* EACH 


Wire Wound Resistors 

120 OHM, 


40 Watt. 


3 FOR $1 


QTY 

QTY QTY 

QTY QTY 

QTY 

in |B 

iC:l ~~~Tc 

>;[-...Lp-i...IF-I 

_ 1 
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I enclose cheque/ money order, including 50 cents extra to cover postage. 

NAME:. 

ADDRESS:.. 

Send this coupon to 




ALt- RADIO COn/lPOMEIMTS • 


P.O. BOX 27 037, Wellington, New Zealand. 
MONEY BACK IF NOT COMPLETELY SATISFIED. 


MONEY BACK IF NOT COMPLETELY SATISFIED. J|| 
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Both are in great demand — both have received “rave" reviews in highly 
respected technical publications . . . and it’s not surprising, for in terms of | 

sheer performance, the Sansui models outclass similarly priced equipment, 4fi 

and even effectively penetrate the market of some products twice the Sartsul price. 


MODEL 21OA. 

Sansui designed and manufactured the Model 21 OA 
stereo tuner/amplifier specifically for Australian 
conditions — yet the maximum price you will pay is 
$213.50. Output is 22 watts R.M.S. into 4 ohm 
speaker systems and the conservatiVrely quoted 
frequency response is 25-30,000 Hz. :±:2dB. Distant 
stations are received easily, for the 21 OA is the 
most selective tuner/amplifier ever made by 
Sansui. 


MODEL AU-101 

In the review In '’Electronics Australia" (August, 
1971) you will read ... “the best comment we can 
make about the AU-101 is that few amplifiers, 
regardless of price, give an overall test result as 
good as this”. Need we say more? 

The most you will pay for the AU-101 is $149, and 
it could well be less than this when you visit your 
franchised Sansui dealer... for trade-in 
valuations can make a world of difference. 



See all the features and listen critically when you 
visit your franchised Sansui dealer! 


HEAR - COMPARE - AND BE MORE 
SATISFIED WITH SANSUI! 


Now look at the AU-101 specifications:— 

Power output: 36 watts R.M.S. at 4 ohms, 30 watts R.M.S. at 8 ohms. 
Frequency response: 20-60,000 Hz. ± 2dB. 

T.H.D.: Less than 0.8% at full rated output. 

Channel separation: Better than 45dB. Input sensitivity: 3mV. 



SANSUI DISTRIBUTORS: Australia, excepting W.A .:— Bleakley Gray Corporation Pty. 
Limited. Head Office: 28 Elizabeth St., Melbourne, Vic. Tei. 63 8101*. Telex 31904; 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555*; Canberra Office: 
25 Moionglo Mali, Fyshwick, A.C.T. Tel. 95 2144*; Adelaide Office: 301 South Terrace, 
Adelaide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect St., Bowen Hills, Qld. Tel^. 
52 7333; Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988. INTERSTATE REP^ 
RESENTATIVES: N.T,: Pfitzner's Music House, Smith St., Darwin. Tel. 3801. Tas.: K. V\/^'. 
McCulloch Pty. Ltd., 57 George St, Launceston. Tel. 2 5322. 


I Bleakley Gray Corporation Pty. 

I 28 Elizabeth Street, Limited, 
Melbourne, 3000. 

I Please send me complete technl- 
I cal details on the Sansui Model 
I 210A/AU-10t and the name of my 
I nearest Sansui dealer. 


IV.A. Distributors: 

Ailfins Carlyle Limitad, Miffigan St., Perth. Tet. 22 0194 


Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1 2-chome, izumi, Suginamiku, Tokyo, Japan. 
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VHF/FM is stirring in its grave! 

In last month's Forum, I threw a straw into the wind. Instead of fluttering to 
the ground, the wind carried it right into the precincts of Parliament House 
Canberra, where some consideration is currently being given to the subject of 
FM broadcasting. 


Towards the end of last year, the previous 
Liberal Government announced that FM 
broadcasting would be initiated in Australia 
in about 5 years time. It would be on the 
UHF band, in accordance with long-term 
planning by the Australian Broadcasting 
Control Board and the Federal Govern¬ 
ment. 

While the decision was not welcomed by 
supporters of VHF / FM, it was not without 
logic. Australia had to its credit a very 
efficient and technically tidy television 
system, basically compatible with colour 
requirements and free from the costs and 
complications of 2-band operation. 

The new UHF broadcasting system, 
nominally but not necessarily FM, could 
take advantage of the most modern 
techniques, without being restricted by 
the compatibility problems of existing 
VHF FM systems. 

The proposition made sense — and we 
said so — when it seemed that the 
Australian appetite for television would 
justify all the VHF channels that had been 
set aside for it. The alternative of two 
bands, cascaded tuners and double aerial 
systems was an evil to be avoided if at all 
possible. 

Then came the surprise majority an¬ 
nouncement by commercial TV station 
operators that too many stations in capital 
cities was a situation threatening their 
viability and that some licences should be 
revoked. 

While superficially the proposal related 
only to the TV industry and its ills, we 
pointed out in last month’s Forum that it 
had an implication as far as FM was con¬ 
cerned. I said: 

If it can be established that TV 
planning can be scaled down, it could 
leave room to re-think the FM situation. 

It may become possible to re-shuffle the 
TV allocations without too much 
trauma and create space for a VHF 
FM service. 

I went on to point out that such a move 
would be in line with the thinking of the 
present administration, expressed while in 
opposition. In one sense, it might even be 
welcomed by the Australian Broadcasting 
Control Board which, as matters now stand, 
face the responsibility of determining a 
state-of-the-art UHF broadcasting system, 
without precedent and within a seemingly 
impossible time scale. 

The presses had hardly stopped rolling on 


this section of the magazine when I had a 
call from Parliament House (I will respect 
the identity of the caller) seeking a personal 
reaction from someone who was in a sub¬ 
stantially neutral position. It became 
evident ttiat the caller also appreciated the 
implications of the statement by TV station 
operators, and he was most interested to 
learn of the contents of the yet un-published 
“Forum”. 

So it was that, by request, a copy of the 
article penetrated ^e portals of Parliament 
a couple of weeks before the issue went on 
sale. What I referred to last month as “a 
vague new hope for VHF FM supporters” 
might optimistically be rewritten without 
the word “vague”. 

But don’t throw your hat too highl Study 
the list in our February issue of TV stations 
and translators and think of the problems of 
re-writing it without, say, channels 4 and 5, 
and not using the contentious 5A. 

A devil’s choice indeed. 

However, the matter does not end there. 

Seemingly out of the blue, the Australian 
Broadcasting Control Board recently cir¬ 
cularised companies likely to be involved in 


marketing colour television receivers, 
seeking their views on whether it would be 
wise to include a UHF tuner in aU new 
colour receivers. Such a measure, it was 
explained, would build up an audience 
against the day when it might become 
necessary or possible to institute UHF 
television transmissions on this band. 

Please don’t misunderstand me. I’m not 
criticising the Board for thinking ahead and 
seeking views on such a matter. Overseas, 
the problems of belatedly grafting UHF 
television on to a VHF service have been 
painful in the extreme. 

The significant thing is that UHF 
television is being considered at all, within 
the anticipated life of the first generation of 
colour television receivers. 

At first glance, the idea of expansion into 
UHF would seem to conflict sharply with 
the present mood of contraction on VHF. To 
this, the Board might logically reply that it 
is looking past the present situation to one 
where provision will ultimately have to be 
made for a wider range of audio visual 
services to the community. 

On the other hand, the Board might not be 
too upset if their inquiry is “misin¬ 
terpreted” as a willingness to take a new 
look at VHF / UHF allocations. 

Even to progressive reclamation of the 
VHF FM band? 

Such a move would get the Board — and 
the Government — off a very large and very 
unpleasant hook: the determination of new 
and novel UHF broadcasting standards. 

It might be just so tempting to resurrect 
the existing international FM standards, 
warts and all, and sink or swim with the 
world at large. 

And when the time comes for the world at 
large to migrate to UHF for broadcasting, 
as must inevitably happen, Australia could 
follow rather than lead! 

The odds against VHF / FM are still very 
long — but not quite as long as they were in 
December last. 

Getting right away from FM broad 
casting, a Victorian reader raises a 


From HANSARD 

Senator LAUCKE — I direct a question to 
the Minister for the Media. Is it a fact that 
the Australian Broadcasting Control Board 
has recommended that Australia use an 
ultra high frequency wave band for its 
frequency modulation transmissions? Does 
this mean that a whole new range of radio 
receivers will have to be built to receive 
Australian broadcasts and that this will 
involve a multi-million dollar outlay? Is it a 
fact that because Australian television 
stations already utilise most of the very 
high frequency band — I emphasise the 
word “most” — the Australian Broad¬ 
casting Control Board voted against the use 
of this band for radio? Is the Minister 
giving further consideration to this 
decision, particularly in regard to the 
utilisation of the residual very high 
frequency band which now remains? 

Senator DOUGLAS MCCLELLAND — 
During last year the Australian Broad¬ 
casting Control Board recommended to the 
previous Government that a system of 
frequency modulation broadcasting be 
introduced into Australia and the Board’s 

IHIIMMIHItMlinilllMHMMUUMMHHHIIMIIMIMIMIMinMMHIMMMHMIHMMHIHUIIIHIMII 


MMtMIMIHUNIIMIIIHMMIMMtMIIIMinUMMMIIIIIHilMIMIMIMniMIMMIMIIIMMMIIIIiMMnMIlilfMIIMIMIHIHMIMIMIII 

recommendation, which was accepted by 
the previous Government and is adhered to 
by this Government, is that the system 
should be introduced in 1976. At the present 
time the Board is in the process of working 
out technical arrangements regarding 
frequencies that will enable FM broad¬ 
casting to come to fruition at that time. 

However, it has been reported to me that 
the Postmaster-General’s Department is 
contemplating the establishment of 
another Huxley committee, which was a 
committee established, I think, in the early 
1960s to consider the aspect of frequencies. 
It is my own personal fear that if this 
committee is established without con¬ 
sultation with the Australian Broadcasting 
Control Board, frequency modulation 
broadcasting might have to be deferred 
because of the time involved in the com¬ 
mittee’s deliberations. Therefore I have 
written this day to the Postmaster-General 
urging him to give consideration to an early 
conference between him and me and of¬ 
ficers of his Department and of my 
Department, so that the matter can be 
attended to at an early date. 


IIMiUMIIHIMIIimiMMMIHItlMIMnHMimMHUlINNHUIOHMIHN 
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jjuestion which seems to be coming to the 
ore more frequently in recent times. His 
etter and the associated correspondence 
abbreviated) reads as follows: 

Dear Sir, 

/ have enclosed photostat copies of two 
betters which / think will be of interest to 
/ou. / welcome your comments because / 
^ee! that the R.A.C. have adopted a very 
biased and unhelpful attitude to the whole 
question. 

F.S. (Armadale, Vic.) 

R.A.C. Technical Division 
Perth, W.A. 

Dear Sirs, 

/ am writing to inquire into the pros and 
cons of fitting either or both of the following 
gadgets to my Holden HT (161 engine). 

Firstly, a CD! unit with the plug gaps 
opened up to .050". 

Secondly, a fuel injection device which 
takes the form of a flanged throat sand¬ 
wiched between the carburettor and inlet 
manifold. 

/ have heard some fantastic claims as to 
improved performance and petrol con¬ 
sumption from people who have fitted one 
or both of these devices. 

In passing, / would like to mention that 
my vehicle is currently returning an average 
of about 25mpg. 

Yours faithfully F.S. 


Dear Sir, 

Reports we have received from motoring 
dubs throughout Australia show that of the 
many transistorised ignition systems which 
have been tested, none is of real benefit to 
the average motorist. 

Virtually the only improvement noted is 
the greatly increased life of the distributor 
contact points, except where the engine will 
be operated at high speed and under high 
stresses for long periods. 

An injection device such as you describe 
does not appear to have had any startling 
success as a performance booster. If the 
carburettor is doing its intended job of 
atomising the fuel into a fine gaseous 
mixture, and the manifold has no restrictions 
or sharp bends that would tend to release 
the heavier droplets from the gas flow, the 
device would serve no useful purpose. 

As your vehicle is currently returning quite 
reasonable fuel economy, we can see little 
benefit from either device in your particular 
case. 

The Royal Automobile Club of W.A. 

From the tone of the covering letter, it is 
evident that F.S. regards the engineering 
department of the R.A.C. as “knockers” 
and nothing would delight him more than 
for us to take them apart and show them up! 

Sorry but, surprising as it may seem, we 
would substantially support what they have 
to say. 

Gadgets to modify and improve fuel 
mixture are outside our field but those of 
our staff who have been around for a while 
can remember numerous gadgets and 
claims along the general lines described, 
dating back to the days of high-pressure 
tires and “extra-air” taps. None of them 
seemed to generate an enthusiastic band of 
users! 

Electronic ignition systems have a much 


shorter history but what F.S. says is 
correct: they have indeed been the subject 
of fantastic claims. 

When articles about them first began to 
appear in overseas magazines, it was not 
unusual to read that electronic ignition 
would boost petrol consumption by 25<?o, and 
engine performance by some equally im¬ 
pressive figure. 

Motivated by such articles and shop-talk 
in motor sporting circles, readers began to 
pester us in the early sixties for do-it- 
yourself articles. When we expressed 
caution about component problems and 
transistor p)arameters, we were accused of 
being conservative and lacking in initiative. 

Be that as it may, we published a 3-part 
article in Jan-Feb-Mar 1964, examining the 
basis of conventional and transistorised 
ignition, and progressing to the description 
of a working system. 

But this very first article carried our 
evaluation of the overall position and it may 
be enlightening to reproduce what we said 
in bold type at the time, in the face of the 
then current and fashionable exaggera¬ 
tions: 

“One important point can be drawn, 
namely that conventional ignition can be 
adequate for engine speeds below about 
2,000 r.p.m. Therefore, in a vehicle which is 
not normally driven much above 40 m.p.h., 
and is not accelerated hard in the lower 
gears, a more sophisticated ignition system 
cannot be expected to contribute much to 
performance.*’ 

Since the vast majority of cars are driven 
for most of their life in traffic conditions at 
speeds “not much above 40mph”, the im¬ 
plication of this very clear statement was 
that electronic ignition had very little to 
offer the average motorist. 

If there remained any room for doubt, 
another bold-type paragraph on the same 
page stated: 

“With regular maintenance and non- 
arduous driving conditions, breaker point 
erosion may be the least of the driver’s 
worries. If such be the case, he has no 
special problem to solve. 

“On the other hand, to a driver who, by 
inclination or necessity, attaches great 
importance to engine tuning, any idea 
which might minimise the progressive 
deterioration of ignition characteristics will 
hold great attraction. 

This early evaluation runs remarkably 
parallel to that of the R.A.C., expressed the 
best part of ten years later and after much 
experience. But, despite what we said, the 
interest in and demand for electronic 
ignition systems has been insatiable. Judge 
for yourself whether it reflects a real need 
or the inevitable urge to “have a go”, which 
characterises electronic enthusiasts and 
mechanic enthusiasts separately — let 
alone when rolled into one! 

So we have had transistorised ignition and 
later capacitor discharge systems, even to 
one in which a light beam replaced the 
mechanical breaker points. 

I doubt, however, whether F.S. will find, 
anywhere in our columns, one of the 
“fantastic claims” to which he refers. In 
presenting the information, which readers 
have obviously wanted, we have sought 

(Continued on page 125) 



ELECTRONIC COMPONENTS 
P.O. Box K39, HAYMARKET, 
N.S.W., AUSTRALIA 2000. 


RETAIL SALES DIVISION OF 
JOHN CARR & COMPANY PTY. LTD. 
405 Sussex Street, Sydney. N.S.W. 
Telephone: 211-5077 


FOUR POPULAR 
NEW PROJECT KITS 
FOR THE HOME 
CONSTRUCTOR 


PLAYMASTER 136 STEREO 
AMPLIFIER 

(As featured in E.A. Dec ’72) 

FEATURES • 13 watts R.M.S. per 
channel • Frequency Response 20hz 
to 120kHz • Equalisation for 
magnetic pick-up • Inbuilt simulated 
Quad, facilities. 

Kit of parts excluding Fairchild Special 
Offer Transistors. 

ONLY $55.00 plus $1.50 p.p. 


PLAYMASTER 138 A.M. 
BROADCAST TUNER 

(As featured in E.A. Dec *72) 

FEATURES • Wide band width or 
high sensitivity switching 
alternatives • Signal strength and 
Tuning Meter. • Whistle Filter. 
Complete kit of parts 

ONLY $62.00 plus $1.50 p.p. 


E.T.I.413 100 WATT 
GUITAR AMPLIFIER 

(as featured in Electronics Today Dec *72) 

FEATURES • Robust and compact • 
Frequency response 20Hz to ISOkHz + 
3dB • Total distortion .5% at 80 
watts. 

Complete kit of parts 

ONLY $65.00 plus $2.00 p.p. 


E.T.I. 503 ELECTRONIC 
THIEF-TRAP 

(As featured in E.T.I. May, June ’71) 

FEATURES • Both open and closed 
circuits • 30 second silent entry and 
exit delay • Fire warning facility • 
Battery operation eUltra reliable and 
maintenance free 
Complete kit of parts 

ONLY $23.00 plus $1.00 p.p. 

(doe, not include batteries). 


ACCESSORIES 

Mlnl-Sonalert — $8.50; O.R.D. 151 
Mag Reed Switch — $1.00; O.R.D. 151 
with mounting case — $2.00; FM 448 
Magnet — 50 cents; FM 448 Magnet 
with mounting case *— $2.00. (Please 
add 20c p.p.) 
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HIGH-COMPLIANCE FULL-RANGE SPEAKERS 


UP-103 


UP-133 
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A 

B 

C 

D 

E 

F 

G 

Capacity 

UP-103 

280 

430 

108 

50 

150 

200 

50 

15^ 

UP-133 

300 

465 

129 

60 

187 

240 

60 

26^ 

UP-103 

330 

500 

162 

70 

227 

280 

70 

34/ 


4 INCHES = 20 WATTS.SO POWERFUL. 

UP Series SpeaKers are top-grade mechanical 2-way speaker units, with aluminum die-cast construction, employ¬ 
ing stronger magnetic circuit than for the previous FE and SR series speakers, composite material cone paper 
made by a new production technique and a dome-shaped radiator for high-range frequencies. 

Full-range type UP series speakers can be utilized for the fult-range reproduction as well as exclusively for middle- 
range or middle through high-range reproduction. The UP series speakers are designed in high compliance type. 
This assures massive bass reproduction, yet needs only tiny speaker enclosure. The UP series will be ideal 
systems for front speaker system of 4-channel stereo as well as rear speaker system. 


Distributed by 

ZEPHYR PRODUCTS PTY LTD 

70 Batesford Road, Chadstone, Victoria Phone: 56 7231 
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Appliance Problems — How Bad Are They? 


Radio and TV servicemen hear many grim stories from their customers about 
the supposed incompetence of their counterparts in the appliance field 
generally. While many are inaccurate or exaggerated, there are enough 
credible ones to indicate that the industry has its problems. 


Almost traditionally, the stories told in 
these pages are about the hard ones; the 
ones that set someone back on their heels, 
or made them scratch their head, or in¬ 
volved a history which no one thought to 
relate. And, invariably the solution came as 
a shock or a surprise. 

But there is another side to servicing; 
what might be termed the silly side. This 
involves faults which are so simple that one 
is continually amazed that they should ever 
have been allowed to happen. And I use that 
phrase, “allowed to happen*’ deliberately 
because, in most cases they are the result of 
gross oversight on somebojdy’s part. 
Oversight that costs money and, ultimately, 
adds to the price the customer pays for his 
appliance. 

Many faults of this nature occur in brand 
new sets; sets which have just been 
delivered and which, one would think, 
should be in tip top condition. I often wonder 
if those concerned fully appreciate the 
adverse psychological effect which a faulty, 
new appliance has on the customer. 

It matters little that it may be only a 
simple fault. As far as the customer is 
concerned he has spent a good deal of 
money, after a lot of mental effort in mak¬ 
ing a decision as to which is the “best,” and 
now the so-and-so thing doesn’t work. 

On top of that, the whole thing is a 
horrible let down. Everybody, Dad, Mum 
and the kids have been looking forward to 
the new TV set, or radiogram, for days, 
possibly weeks. Then suddenly the carrier 
is at the door and the thing is in the 
loungeroom. All bright and shiny and new. 
They can hardly wait to switch it on. Then 
comes the moment of truth — it won’t go, 
or it doesn’t perform properly. 

It’s all a horrible letAiown. Dad gets 
irritable and snaps at Mum when she wants 
to know what’s wrong. In turn. Mum snaps 
at the kids when they ask questions. What 
should have been a happy occasion has been 
completely spoiled. 

Oh sure, someone will put it right even¬ 
tually. But the damage has been done. 
Confidence has been shaken (“If it gives 
trouble when it’s brand new, what will it be 
like when it’s a couple of years old?”), 
inconvenience caused — someone has to 
wait in all day for the serviceman who, most 
likely, won’t turn up, and the whole 
operation turned into a nightmare. 

Exaggeration? I don’t think so. A woman 


customer said to me recently: “I’ve learned 
never to look forward to anything new these 
days. Either it doesn’t arrive when its 
promised or, if it does, it never works 
properly. Buying things isn’t a pleasure any 
more; it’s just a lot of hard work and 
frustration.” 

That’s a pretty scathing condemnation of 
any industry, but it is the opinion which 
many people hold of the appliance industry, 
based on their own experience. 

Considering the current shake up in the 
automotive industry, and the tacit admis¬ 
sion by car manufacturers that their quality 
control has been less than perfect in the 
past, it might well be time for the appliance 
industry to look at its own house. Whatever 
the incentives behind the auto industry’s 
move overseas competition, consumer 
affairs action, or straight-out buyer 
resistance there is every chance that 
these same factors could force the ap¬ 
pliance manufacturers to tighten up their 
own quality control. 

Maybe the situation is not as bad as it is in 
some sections of the automotive industry, 
but there is plenty of evidence that it is not 
nearly as good as it might be. Here is just 
one example. A dealer I know recently 
ordered 15 portable TV sets from a well 
known local manufacturer. Of the 15,13 had 
to be returned because of major faults — a 
shocking record, by anybody’s standards. 

Other examples have come to me from 
colleagues closer to the technical side. One 
has a contract with a large retailer to repair 
new equipment under warranty. He is paid 
a flat rate for each set sold, for which he 
accepts responsibility for three months. The 
makers provide the parts, he supplies the 
labour. 

He comments: “After a short period of 
answering these calls I realised that 50 per 
cent of them need never have occurred if 
the customers had been given operating 
instructions on delivery.” 

He goes on to give an example. “The 
customer complained that when he tried to 
play a record on his new radiogram the 
pickup slid right across the record to the 
centre. He gave me one of his older discs to 
try and I set the changer in operation. Sure 
enough, the pickup lowered onto the record 
then slid across to the centre. 

“Suspecting a broken stylus I examined 
the pickup more closely, and realised im¬ 
mediately what was wrong. The pickup was 


fitted with a stylus guard, but no one had 
thought to advise the customer of this. And 
even if he had seen it, I doubt whether he 
would have known what it was or been 
prepared to tamper with it.” 

A simple problem? For the serviceman, 
yes. But for the customer, it was just as 
frustrating as if every transistor in the unit 
had blown up. Either way he couldn’t play 
records. Nor can we dismiss such incidents 
by blaming them on the customer’s 
ignorance. Such ignorance is a fact of life, 
with which the manufacturer and dealer 
must learn to live. 

Another complaint concerned a new 
three-in-one unit — TV, record player and 
radio — which according to the owner was 
“humming and buzzing.” My coUeague 
takes up the story: 

As it turned out, the description was most 
apt: more so than I appreciated at first. 
There was no doubt that there was a nasty 
buzz coming from the unit, and it was ap¬ 
parent on all modes. It didn’t take me long 
to establish that it was a mechanical 
problem rather than an electrical one. 

The mains transformer of the record 
player section was fastened to the underside 
of the chassis with two seif tapping screws, 
which appeared not to have been tightened 
properly. I expected that tightening them 
would cure the fault. 

But the tighter I screwed them, the worse 
the buzz became. I finally solved the 
problem by cutting a presspahn washer to 
ht between the transformer and the chassis. 
This eliminated the buzz, but only em¬ 
phasised that there was still an annoying 
hum in the system. As before, this was 
apparent on all modes but it was a true 
electrical hum, from the speakers. 

A brief examination revealed why it was 
on all modes; all units used the record 
player system as a common audio am¬ 
plifier. First I suspected that poor house 
wiring may be a cause, so tried several 
power points, and also checked that another 
mains receiver did not hum when using 
these points. 

Next I fitted new electrolytics in the 
amplifier power .supply, but achieved 
nothing. I noted that the hum was still 
present when the volume control was turned 
down, indicating that it was originating in 
the main amplifiers. 

Closer examination of the two stereo 
amplifier boards revealed that both were 
connected to the chassis by separate copper 
braids. On an impulse I removed one braid 
from the chassis and connected it to the 
braid of the other board. On switching on, 
the hum had vanished. 

As T left the house I wondered if this was 
an isolated case or a case of poor 
development by the manufacturer. 

Well, that’s my friend’s story. If you want 
to pick holes in it, go ahead. I am aware of 
several unsatisfactory aspects of the whole 
situation. 

The main one is that', by contracting such 
work at a fixed fee, the dealer is en¬ 
couraging the contractor to do the job in the 
quickest and cheapest possible manner, 
regardless of the validity of the diagnosis or 
treatment. 

In fact, the two “cures” described are 
typical examples. Neither could be 
described as an ideal solution and the 
second one could be very risky if there 
happened to be an intermittent condition 
involved. 
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VERT. AMPLIFIERS 

DC-12MHz-3db 
10mV-50V/cm Both Channels 
Ampl. usable to >20MHz 

DISPLAY 

Chan. A & B or 
Chan. B only 

TIME BASE 

200n Sec. to 2.5 Sec./cm 
Including X5 magnification 
and 5-1 Vernier 


TRIGGER 

Chan. A or B or EXT. 

4- or —. Norm, or TV 
Auto, or Level Select 

TRIGGER RANGE 

5Hz to >15MHz 1 cm defl. 

2 cm composite video 

GENERAL 

8 X 10 cm CRT, 3KV EHT 
Z Mod. 20V P-P, input 
Horz. Input DC-1 MHz, 0.6-6V/cm 


PRICE 

For this 

Superbly Stable 100% Solid State 
Oscilloscope 

$375 

(12 months' warranty) 

Plus tax If applicable 
FIS Australian Capital Cities 


b.w.d. 539A. 
Federal Stock No. 
6625-66-046-6608. 
AN AUSTRALIAN 
OSCILLOSCOPE 
IN SERVICE 
AROUND THE WORLD 



OUTSTANDING EXPORT ACHIEVEMENT 



B.W.D. ELECTRONICS PTY. LTD. Designers and Manufacturers of the Finest Electronic Instrumentation 
329-333 Burke Road, Gardiner, Vic. 3146. Ph. 25 4425. 127 Blues Point Road, North Sydney, N.S.W. 2060. Ph. 929 7452. 
S.A.: A. J. Ferguson Pty. Ltd. Ph. 51 6895. W.A.; Cairns Instrument Services. Ph. 23 3871. 

OLD.: Warburton Frank! (Brisbane) Pty. Ltd. Ph. 52 7255 A.C.T.: Associated Scientific Sales Pty. Ltd. Ph. 95 9138. 

N.T.: J. C. Electronics. Ph. 3605 and from B.W.D. Agents around the world. 
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There is also the objection that the 
customer is now dealing with someone so 
far removed from the manufacturer that, in 
the event of further complaints, the stage is 
ideally set for a session of buck passing; 
from contractor to dealer to manufacturer, 
with the customer the meat in a three 
decker sandwich. Small wonder that 
customers complain that they cannot get 
faults rectified. 

At a personal level I know of two families 
who happened to purchase the same model 
washing machine; a model which turned 
out to have a notorious habit of dropping its 
hot water hose at regular intervals, flooding 
the laundry with hot water and emptying 
the hot water tank. 

Each time this happened the firm would 
send a serviceman who would replace the 
hose in exactly the same manner as before, 
with no attempt to solve the basic problem. 
Invariably, the same fault would occur in 
a couple of months’ time. 

In one case at least the problem was 
solved only after the housewife phoned the 
general manager and told him what she 
thought of his machine, in terms which 
would have done credit to a bullock driver. 
Then, and only then, did they send a senior 
staff member to fit a modified hose fitting; 
something which obviously should have 
been done the first time the fault occurred. 

But the appliance industry really needs to 
look far beyond the area of technical faults 
and the servicing of these. The whole 
exercise of putting a new appliance into a 
customer’s home and ensuring immediate 
satisfaction appears to be fraught with 
problems ~ silly problems; problems that 
should be controllable; but problems which 
cause the customer incalculable an¬ 
noyance. 

At this level I spoke to a colleague who is 
in charge of the appliance department of a 
large retail organisation. While he feels 
that, overall, the failure rate of new ap¬ 
pliances is not high, he agrees that they 
have their share of silly problems at other 
levels. 

One concerns delivery, and he quoted one 
washing machine manufacturer in par¬ 
ticular. The arrangement is that the 
manufacturer delivers the machine directly 
to the customer, on instructions from the 
retailer, and the retailer sends an in¬ 
stallation man the same day to check and 
install. 

‘’It is not uncommon for our man to find 
the relevant parts to make the installa¬ 
tion are not in the machine. This means we 
have to make another call which, in view of 
the fee which the manufacturer pays for 
installation, makes the whole deal highly 
uneconomic. 

‘it also happens that the manufacturer 
may not deliver at all on the promised day. 
This means our installation team makes an 
unnecessary call, then a repeat call. This 
is costly and frustrating for us, and an¬ 
noying for the customer. 

“And, 1 must admit, we sometimes fall 
down on the job. Due to pressure of work 
and other unforeseen factors, we occasion¬ 
ally are unable to get our installation team 
to the customer’s home on the same day 
that the appliance is delivered.” 

As far as the customers are concerned, all 
these situations mean the same thing. They 
cannot use the appliance on the day 
promised, and they have to wait in on a 


second day for the situation to be rectified. 

A trivial complaint? If you think so, ask 
any housewife. 

I asked him what was the normal check¬ 
ing procedure adopted by his company and 
others, before delivering an appliance to a 
customer. 

“It used to be our practice to open and 
check every appliance. This is costly, and 
made worse by the problems of repackag¬ 
ing. Repackaging is costly, but difficult to 
avoid. For one thing, many customers 
refuse to accept an appliance unless it is 
delivered in what is apparently the 
manufacturer’s original sealed carton. In 
fact, an appliance which we have opened 
and checked would be a better bet than one 
straight from the factory. 

“Another objection to unpacking and 
repacking is that auxiliary packages, such 
as instruction booklets, warranty cards, 
leads, accessories etc are easily misplaced 
and not repacked. The result is a waste of 
time for us and frustration for the customer. 

“Nowadays we, and all other firms that I 
know of, deliver appliances as supplied by 
the manufacturer. Our delivery staff install 
the appliance, connect it to power etc, and 
check that it is working to the customer’s 
satisfaction. If it isn’t, they contact us, and 
it is our policy to give same day service on a 
faulty new appliance.” 

This last point is highly commendable, 
and would do much to soothe a customer’s 
ruffled feelings. But not all organisations 
act with such promptitude. In many cases 
the customer waits days and experiences 
broken appointments before the trouble is 
corrected. 

1 asked him what was the magnitude of 
the problem concerning devices which don’t 
work as they come from the manufacturer. 
Was it high? 

“No, I don’t think it’s high. Occasionally 
we get a bad one. Just recently we had a TV 
set with a couple of valves missing. This 
was as it came out of the carton, stamped 
with all the final check marks and so on. It 
is difficult to see how it could have been 
fully tested. 

“This kind of thing is rare, and we would 
hammer the manufacturer in such cases.” 

Next I related to him the story about the 
13 out of 15 faulty portable TV sets. Had he 
experienced anything like this kind of 
failure rate? 

“The only similar situation we had in¬ 
volved a special deal with (The same 
manufacturer.) “They teed up a large 
quantity of TV sets at a special price. While 
I have no actual figures, the reject rate on 
these was abnormally high; it could have 
been of a similar order.” 

We speculated at some length as to how 
such a situation could come about. While it 
is pure supposition, the most likely ex¬ 
planation would seem to be that these are 
the “dregs” at the end of a production run; 
units which have been pulled out of the line 
because they did not meet specs, put aside, 
and their history forgotten; units which 
came back from dealers and were similarly 
put aside and forgotten; even a few 
demonstration models. 

Thus, at the end of a large production run, 
a manufacturer could find himself with 
upwards of a couple of hundred sets on 
hand, about which he knows only that they 
have faults of some kind. Rather than spend 
time trying to sort out the faults and fix 


them, he elects to offer them for sale as a 
job lot at a much reduced price. 

While he is still prepared to offer his usual 
guarantee, he hopes that at least those with 
minor Taults will require no further help 
from him. The dealer may elect to fix these 
himself, oh the basis that it is cheaper than 
returning them. Other defects may be 
accepted by the customer, either because 
he is not particularly discerning, or because 
he appreciates that he has paid an at¬ 
tractive price. 

Granted, the bad ones will still bounce, 
but at least someone will have re¬ 
established the nature of the complaint ~ at 
no cost to him. 

And it might be argued that a person who 
buys a “special” at a cheap price gets 
exactly what he pays for. Which is fair 
enough, except that I suspect that not all 
such bulk purchases are presented to the 
customer as anything other than a standard 
item at a more or less standard price. 

Finally, there are the rare, usually “one 
off,” situations which add their own small 
quota to the image. Like the repossessed TV 
set which, quite by (genuine) accident was 
sold as a new set. When it exhibited a minor 
defect, on delivery, the company service¬ 
man was sent out to fix it. Imagine his 
embarrassment, and the customer’s 
reaction, when the back was removed and 
revealed a typical accumulation of house¬ 
hold fluff and a couple of cigarette butts! 

Summing up, there would appear to be a 
number of problem areas: 

The factory packaging department: 
Errors here generally involve failure to 
pack vital accessorv packages, which may 
(Continued on Page 125) 


Mains Filter 



Aegis Range of mains filters 
consists of: 

MF2A 240V 0.5 amps 

LF1 240V 2.0 amps 

MF5 240V 3.0 amps 

MF8A 240V 5.0 amps 

These filters are useful in reducing 
noise and hash carried through the 
mains. 


Distributors in all States. Write for 
technical details and prices. 


Aids PTY. LTD. 

347 Oarebin Rd., Thornbury, Vic. 3071 
Phone 49 1017, 49 6792. P.O. Box 49 
Thornbury, Vic. 3071 
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and tliG alternatives 


Save time and temper. You don t nave 
wires and dials and humloops any mort 
The RTS 2 the "all in one" audio test se 
complete answer. 

Now you can check frequency respons 
distortion, cross talk, Wow & Fitter, 
Sensitivity, Output Power and Gam, al 
;,.etr.. rr.>»nt and the one pa ir of lead ^ 
All these measurements can be maae t: 
twisting knobs. 

You don't even have to change a lead, 
instrument! 

And at $695.00 (excluding sales tax) e' 
RTS 2. 

Distributed throughout Australia by; 

Leroya Industries Pty. ltd. and 

266 Hay Street, SUBIACO. W.A, 


Jacoby Mitchell Ltd 

all States, 
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Goldring's ES-70EX4 is an ultra-high performance stereo cartridge 
which has been newly developed for use In discrete 4 channels of the 
CD-4 system in the CD-4 system, where frequency band is required to 
range from 20 Hz to 45 KHz, performance of stereo cartridges has 
already been developed to their almost complete state. Yet ES-70EX4 
is not a cartridge only for exclusive use In lu™, cc "incvA 

discrete 4 channels. It also reproduces lypo co-ZUCAh 

sounds from conventional monaural as well as matrix 4-channel discs 
even more faithfully. 'Frequency response 10-45,000 Hz 'Output 
voltage 2m V (50mm/-sec. 1,000 Hz 45') 'Channel balance: Within 
IdB (1.000 Hz) 'Channel separation 30dB (1.000 Hz), 20dB (30,000 
Hz) 'Compliance: 20x10 ^CM/DYNE vertical and horizontal. 
•Tracking force 1.5-2g 


Ttie Goli9ri(ig*E8-7[l* espies of 

onegaetic 
sfepeo csptpMgse 

ES-70S 

•Frequency response. 15-25,000 Hz 
•Output voltage. 5m V 1 KHz/5 cm/sec. 
•Channel balance: Within 1.5dB at 1 KHz 
•Channel separation (minimum) 20dB at 1 KHz 
•Compliance 10x10 *cm/dyne 
•Tracking force 1-2.5g 
•Weight 5g 

•Stylus replacement Goldring D170SR 

ES-70EX 

•Frequency response: 10-35,000 Hz 
•Output voltage: 3m V (50mm/sec. 1.000 Hz. 45') 
•Channel balance: Within IdB (1,000 Hz) 
•Channel separation 30dB (1.000 Hz) 
•Compliance: 20x10 *cm/dyne vertical and horizontal. 

•Tracking force: 0.7-2g 
•Stylus: Diamond, Elliptical, radius 0.2 milxO.BmIl 
•Stylus replacement Goldring D174SRE 



ES-70SH 

•Frequency response: 15-22.000 Hz 
•Output voltage: 10m V 1KHz/5 cm/sec. 
•Channel balance: Within 1.5dB at 1 KHz 
•Channel separation (minimum) 20dB at 1 KHz 
•Compliance 8x10 *cm/dyne 
•Tracking force: 1.5-3.5g 
•Weight 5g 

•Stylus replacement Goldring D171SR 

ES-70F 

♦ Frequency response 15-27,000 Hz 
•Output voltage 5m V 1 KHz/5 cm/sec. 
•Channel balance: Within IdB at KHz 
•Channel separation: (minimum) 25dB at 1 KHz 
•Compliance 15x10 *cm/dyne 
•Tracking force 0.7-2g 
'Weight 5g 

•Stylus replacement Goldring D172SR 

ES-70E 

•Frequency response: 10-30,000 Hz 
•Output voltage: 5m V 1 KHz/5 cm/sec. 
•Channel balance: Within IdB at IKHz 
•Channel separation (minimum) 25dB at 1 KHz 
•Compliance 15x16 *cm/dyne 
•Tracking force: 0.7-2g 
•Weight 5g 

•Stylus replacement Goldring D173SRE 


New GoMoiag electpef coniJensof) (nicpcphones 


EM-82 








EM-82 Specifications 

Omni-Directional 
Frequency Response: 

40-18.000 Hz 
Impedance: 600 ohms 
Sensitivity: -65dB ± 3dB 
Operating Voltage: 

1.1 to 1.5 Volts 
Consumption Current: 

160M 

Continuous hours: 

10,000 hours 
Cable: 

16.5 ft. with phone 
plug 

Dimensions: 0.87x6.38 in. 
Weight: 6.7 ounces 
Accessories: 

Built In talk switch. 
Mike holder, lavalier. 
Wind screen and Bat¬ 
tery (UM-3) 


EM-82H Specifications 

Omni-Directional 
Frequency Response: 

40-18,000 Hz 
Impedance: 50K ohms 
Sensitivity: -45dB ± 3dB 
Operating Voltage: 

1.1 to 1.5 Volts 
Consumption Current: 

160/4A 

Continuous hours: 

10,000 hours 
Cable: 

16.5 ft. with phone 
plug 

Dimensions: 0.87x6.38 in. 
Weight: 6.8 ounces 
Accessories: 

Built in talk switch, 
Mike holder, lavalier. 
Wind screen and Bat¬ 
tery (UM-3) 


EM-83H Specifications 

Uni-Directional 
Frequency Response: 

40-18.000 Hz 
Impedance: 50K ohms 
Sensitivity: -50dB ± 3dB 
Operating Voltage: 

1.1 to 1.5 Volts 
Consumption Current: 
160M 

Continuous hours: 

10,000 hours 
Cable: 

16.5 ft. with phone 
plug 

Dimensions: 0.87x6.61 in. 
Weight: 6.9 ounces 
Accessories: 

Built In talk switch, 
Mike holder, lavalier. 
Wind screen and Bat¬ 
tery (UM-3) 


GOLDRING 

Engineering (A’asia) Pty. Ltd. 


GA3 


New South Waits: 26-28 Ricketty St., Mascot, 2020. Tel. 669-6088 ■ Victoria: 162 Pelham St.. Carlton, 3053. Tel. 347-5177 ■ 
Queensland: 35 Balaclava St., Woolloongabba, 4102. Tel. 91-4972 ■ South Australia: 76-78 McLaren St.. Adelaide 5000. Tel. 23-3488 ■ 
Western Australia: 32 Northwood St., Leedervllle, 6007. Tel. 84-988 ■ Canberra: 19 Molonglo Mall, Fyshwick. A.C.T. Tel. 95-8248 
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CIRCUIT & DESIGN IDEAS 


Interesting circuit Ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 



Wide Range Frequency Doubler 



This is a frequency doubling circuit 
capable of wide band operation. No tuning is 
necessary and its frequency range is 
limited only by the transistor parameters 
used. The circuit makes use of the fact that 
smooth doubling occurs if the V-I charac¬ 
teristic of the emitter feedback element 
included in an amplifier approximates a 
parabola at the biasing point. The design 
procedure is simple and uses RC com¬ 
ponents only, 

A tunnel diode exhibits a V-I charac¬ 
teristic closely approximating a parabola in 
the region of the peak current point and 
could be incorporated in the proposed 
circuit. However, for ease of biasing net¬ 
work design of the amplifier and good 
circuit stability, a nonlinear element having 
a controllable V-I characteristic is 
desirable. Therefore, the circuit shown 
which involves TRl and TR2 has been 
adopted. Beta of TRl and TR2 is 45 and 80, 
respectively. Transistors TR3 and TR4 
make up a two stage amplifier of which the 
design procedure is standard. 

(By D. F. Ho, in “Journal of Asia Elec¬ 
tronics Union’’.) 

Editorial note: The transistor types 
quoted are listed by Fairchild but we 
imagine that any small signal types for TRl 
and TR2, should suffice, provided the beta 
values are within reasonable limits. Also, 


for TR3 and TR4, types such as BG108 and 
2N3638A should be suitable. Applications for 
this circuit are limited only by the 
imagination. However, as this circuit has 


properties similar to a mixer, any complex 
waveforms will be distorted, the amount of 
distortion depending upon the degree of 
complexity of the waveform. 


Iron Transformer Switch 

After having left my Scope iron on 
unintentionally a few times. I decided to 
devise some means of switching on the 
transformer when I lifted the iron from its 
rest. 1 have successfully used a micro 
switch mounted underneath the iron sup¬ 
port. The switch is so connected that when 


the iron is in place, it presses on the switch, 
breaking the active lead to the primary of 
the transformer. When the iron is lifted, the 
transformer is switched on automatically. 

1 screwed the micro switch onto the small 
metal plate that shows transformer details 
and which clips on top of the transformer. 


Other methods will suggest themselves to 
suit individual requirements. Obviously 
this idea is only applicable to types of 
soldering iron which only take a few 
seconds to heat up. 

(By Mr R. Leversha, Elphinstone, Vic¬ 
toria .3448.) 


Ferrite Beads for RF Attenuation 


For several years, television receivers 
have made use of small beads of ferrite 
materials to introduce added lossy im¬ 
pedance on wire leads. Most common use is 
for decoupling heater lines but they are also 
fitted to suppress parasitic oscillation and 
for other purposes. A ferrite bead threaded 
on to a wire acts as a single turn toroid and 
because of the high permeability of the 
material, provides a considerable increase 
in the effective impedance of the lead. 
Beads are made for use between 2 and 
15MHz and also for 15 to lOOMHz. Several 


beads can be used to provide maximum 
effect, simply by threading them along a 
wire. One can think of many transmitter 



applications where such beads should be 
useful for decoupling and parasitic sup¬ 
pression. 

G3HWR has come up with an ingenious 
use of these beads to prevent RF from 
leaking into AF equipment. He simply fits 
one of the beads inside a standard Belling 
Lee coaxial connector so that all screened 
leads used in AF equipment are lossy at RF. 
He points out that it is essential to mark 
such leads so that they are not later inad¬ 
vertently used on RF circuits! 

(From “Amateur Radio Techniques.”) 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


TAPE RECORDERS A T DISCOUNT PRICES 


Book type Solid State tape recorder, operated by 2 
torch lotteries. Mike Records, plays back, erases 
automatically. Size 10H" x 6%" x 1 V*". Complete 
with mike and tape $19.75. Post and packing 75c. 

\Mien dosed hoks like e book 


Tape Recorder TC-3000 battery operated model with 
mike and remote switch and tape $32.75. With A.C. 
adaptor for 240V operation. $45.00 complete. 
Packed arKi posted. 


MODEL RH-20 $15.00 Packing a Postage 

TSc 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 
Resistance: 7K, TOOK, 7M. 

Decibels: —10, +22 (at AC / lOV) + 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 


MODEL RH-80 $20.00 Packing a Postage 

20,000 (%ms per volt DC. TSc 
10,000 Ohms per volt AC. 
I^ieclflcations: 

DC Volts: 0.5,2.5,10,50,250,500,1000. 
AC Volts: 10, M, 250, 5Cio, 1000. 

DC Curroit: 50uA, 5mA, 50mA, 
500mA. 

Resistance: SK, 5()K, 500K, 5M. 
Decibels: —lOdB + e2dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready”-915. 

a Overload ixrotected by dual silicon diodes • Double-jewelled 2 
per cent meter • ±1 per cent temperature-stabilised film 
resistors a Miirw scale. 


MODEL RH 60 $29.00 Packing St Postage 

$ 1.00 

50,000 Ohms per Volt DC. 
10,000 %ms per Volt AC. 
^lecifications: 

DC Volts: 0.25,2.5,10,50,250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. ' 

Decibels: —10 -h62dB. 
Accuracy: DC ±3 p.c., AC 
±4 p.c. (of full scale). 
Batteries^ Two 1.5V dry 
cells. Overload protected. 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 (Hims per Volt AC 
• Overload*f>rotected by dual silicon diodes • Double* 
jewelled ± 2 per cent meter • ± 1 per cent tern- 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale o Instructions for 
operation with circuit diagram. 


"HANDYMAN** RH150 $11.50 

CHECKED PACKED 
& POSTED $12.00 


Pocket*size 3 V 4 ” x AW* x IVi”. 
Instruction sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, -h62dB, O.TKHz. 
Capacitance: .0001, .01, .0025, .25uF 


SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/ V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000/ V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to -f 17, 31, 43, 
51, 63. 

Accuracy: DC ±3 per cent. 
AC ± 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “E^veready'' 
915. 


SPARE 
REELS 
OF TAPE 
3" REELS 
225 feet 50c. 

3" REELS 
450 feet 80c. 


3’^4" REELS 
OF TAPE 
200 feet 50C 

300 feet 75c. 

400 feet $1.00 


MICROPHONE 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY, 211-0171 
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CIRCUIT a DESIGN IDEAS 


Temperature Operated Switch 


ITiis simple circuit for a temperature 
switch may be used in many applications. 
The temperature sensing device is a small 
signal germanium diode operating under 
reverse bias conditions. The leakage 
current acrpss the diode junction is tem¬ 
perature dependent and increases with 
temperature. This current is amplified by a 
high gain transistor. 

When the voltage on the gate electrode of 
the SCR becomes great enough, the SCR is 
triggered, into conduction and energy is 
applied to the load. The SCR continues to 
conduct until the unit is turned off. The 
temperature at which triggering occurs is 
determined by the setting of the Ik.pot. In 
the original unit, the SCR is rated at 30V 2A 



but devices with different ratings may be 
substituted depending on the type of load. 

Instead of battery operation, if the unit is 
powered from a transformer of 240V to 6.3V 


All-Band Terminated Long-Wire Aerial 


From Richard White, G3SRO, comes a 
reminder about an all-band aerial that does 
not require an aerial tuning unit (at least for 
matching purposes), yet can give a satis¬ 
factorily low SWR across all HF bands: the 
terminated long wire. He uses one about 
400ft long and 40ft high. At the far end this is 
terminated with a non-inductive high- 
wattage 500 ohm resistor earthed to an 8ft 
aluminium stake via a vertical down lead. 
The transmitter feeds the aerial via a 


Diodes as Frequency Multipliers 


The properties of the silicon diode as a 
rectifier of AC into DC are well Imown to 
most experimenters. What is not so com¬ 
monly known however, is that it may be 
used as a very good frequeocy multiplier. 
Fig 1 shows a x2 or doubler arrangement. 
Notice that the circuit very closely 
resembles a full wave rectifier in both 
configuration and operation. The two tuned 
circuits are best adjusted by feeding an 
input to the pickup link on LI and tuning Cl 
and C2 for maximum output. If suitable 
diodes and LC values are employed, this 
circuit will function well up into the MHz 
region. 

Fig 2 is a simple diode frequency tripler. 
This circuit is a bridge with one arm 
composed of two diodes in parallel. As the 
AC input rises, the bridge balances at two 
points in each half cycle giving a distorted 
(from sinusoidal) but tripled output. Feed¬ 
ing this signal into a single tuned stage 
readily cleans it up. As in the first example, 
maximum frequency of operation is a 
function of diode characteristics. 

In general, the use of simple diodes in 
multipliers such as these is restricted to low 
level applications. In higher level uses, such 
as between vacuum tube stages or tran¬ 
sistor stages, the inclusion of a diode pair 
such as shown in Fig 3 will tend to increase 
the effectiveness of these stages by distort¬ 
ing the grid waveform, emphasising the 


CRl 




harmonic production. 

(By Irwin Math, WA2NDM, in “CQ”.) 


or so. a slight modificiation will alter the 
mode of operation. 9V DC is supplied to the 
diode and transistor from a suitable rec¬ 
tifier and filter network, with 6.3V AC 
supplied to the load SCR combination. The 
o.luF capacitor is deleted from the SCR 
gate and a lOOOuF electrolytic is added 
across the load. 

When triggered, the SCR conducts on 
positive half-cycles and turns off on 
negative half-cycles. Therefore the SCR 
must be triggered on every positive half¬ 
cycle to remain conducting. This means 
that the SCR conducts when the tem¬ 
perature is above the specified value and 
turns off automatically when the tem¬ 
perature falls below this value. 

The original unit was used to monitor the 
temperature of valve-operated equipment 
on hot days. Anyone who built the Simple 
Moisture Alarm described in Electronics 
Australia for May, 1971, has a ready made 
unit if a germanium diode substituted for 
the existing sensor. 

(Bv Mr D. M. Green, 11 The Parade, Blair 
Athol, SA 5084.) 


ferrite toroidal step-up transformer using a 
toroid of unknown origin about IV^in 
diameter. The transmitter feed goes to a 
three turn winding and the aerial to seven 
turns bifilar wound and spaced. This gives a 
worst SWR on any band (3.5 to 28MHz) of 
only about 1.8 to 1. In practice the aerial has 
two main lobes to be expected from the 
theory of non-resonant aerials, showing up 
well on 14MHz and above. 

(From ‘‘Radio O)mmunication.”) 
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T. & M. ELECTRONICS 

P.O. Boi 57, HABERFIELD 2045 


AC125 

ACm 

AC127 

AC127/ 

AC128 

AC 187 

AC187/ 

AC188 

AD149 

AD161 

AD161/ 

AD162 

BC107 

BC108 

BC109 

BC177 

BC178 

BC179 

BD139 

BDn9/ 

BD140 

BFIIS 

BFU7 

BF173 

BF177 

BFY50 

BRY39 

D13T1 

OC26 

OC28 

OC29 

OC35 

OC36 

OC44 

OC45 

OC71 

OC72 

OC74 

OC81 

OC171 

OCP71 


128 

188 

162 


140 


6SC 

TAA300 

2.85 

5SC 

TT797 

1.50 

65c 

TT800 

1.15 

1.25 

TT801 

$1.15 

60c 

2N706A 

50c 

80C 

2N2646 

1.30 

1.55 

2N2926 

65C 

75C 

2N3053 

90c 

1.30 

2N3054 

1.20 

1.25 

2N3055 

1.40 

2.50 

Mat. Pr. 

3.00 

1.25 

2N3638 

50c 

35c 

2N3638A 

60c 

35c 

2N5459 

85C 

35c 

2N5485 

1.30 

60c 

40250 

1.80 

55c 

40408 

1.85 

60c 

40409 

2.00 

2.20 

40410 

2.00 

4.60 

DIODES 


2.40 

BA 102 

85c 

65c 

OA5 

50c 

75c 

OA90 

15c 

7SC 

OA91 

ISc 

1.20 

OA95 

25c 

90c 

OA202 

30C 

1.40 

IN914 

25c 

1.10 

1.75 

1N4004 

25C 

1.80 

1N4007 

55c 

1.90 

BYZ13 


i.75 

(6amp. 200v) 

60C 

2.00 

SILICON BRIDGES. 

45c 

1 amp. lOOv 

90c 

45c 

2 amp. 200v 

1.60 

45c 

ZENERS 


45c 

BZY 88 type 

50c 

45c 

1.5 watt 

90c 

45C 

SCRs 


75c 

15 amp. lOOv 

2.00 

1.95 

15 amp. 400 V 

3.00 


RETURN MAIL SERVICE 

SEMI-CONDUCTOR SPECIALISTS 
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TEAC 


not 

noise 

You may not realise it, but until now, 
even the best tape decks allowed 
a degree of noise during recording 
and playback. This may have 
been all right for conventional tapes, 
since they were far from perfect. 

But with the recent introduction of 
the low noise/high output tapes, 
it's no longer permissible. 

Which brings us to a new generation 
of decks by TEAC. And TEAC calls 
them Superior Sound/Low Noise decks: 
decks designed to get the most out of 
the low noise tapes as well as the 
conventional types. 

Five of these new generation decks 
are described here. If you'd like 
to know more, write to us and we'll 
send you the TEAC Catalogue, 
price list and franchised dealer list 


Stereo Tape Deck 
Model A-3300 

• Reel size 7" • Tape speed 
3% ips and 1V% ips • Triple 
motor mechanism • Wow and 
flutter .06% at 7% ips 

• F/R 25 to 24,000H2 

• S/N Ratio 55 dB 


Automatic Reverse Stereo 
Tape Deck 
Model A-1250 

• 3 heads-4-head function 
.• Reel size 7" • Tape 
speed 3% ips and 7% ips 

• Triple motor mechanism 

• Wow and flutter .08% at 
7% ips • F/R 30*to 22,000 
Hz at 7% ips • S/N 

Ratio 55 dB 


A SOUND IDEA 


Bi-directional record 
and playback tape deck 
Model A-4070 

• 4 Ferrite heads (6 head 
function). • Reel size 1" 

• Tape speed 3% ips and 
7% ips • Triple motor 
mechanism • Wow and flutter 
.06% at 7% ips o F/R 25 to 
24,000Hz at 7)4 ips 

• S/N ratio 58 dB 



Stereo Tape Deck 


Model A-1230 

• 3 heads-4-head function 

• Reel size 7" • Tape speed 
3% ips and 734 ips • Triple 
motor mechanism • Wow and 
flutter .08% at 734 ips 

• F/R 30 to 22,000Hz at 
734 ips • S/N Ratio 55 dB 



Combination Head 
Stereo Tape Deck 
Model A-1030 

• Reel size 1” • Tape speed 
3% ips and 734 ips • One 
motor mechanism • Wow and 
flutter .08% at IVi ips 

• F/R 30 to 22,000Hz 

at 734 ips • S/N Ratio 55 dB 

• Auto Shut-off 


Australian Distributors: Australian Musical IndustriesPty. Ltd., 155 Gladstone St, South Melbourne Vic., 3205. Ph. 69 7281 
619 Pacific Highway, St Leonards, NSW2065 Ph. 439 5752 


70 


ELECTRONICS Australia, May,1973 

















HOME STUDY COURSE IN ELECTRONICS - 24 


Tape Recorders 


Construction and operation of modern tape decks — drive systems — 
magnetic heads ~ pressure pads — azimuth — cartridge and cassette 
machines — the electronics — equalisation — recording level indicators ~ 
bias and erase oscillators — interlocking — stereo machines. 


In the last chapter we discussed the 
history of magnetic recording, the theory 
behind it and the structure of recording 
tape. Using this material and that of 
previous chapters as background we can 
now proceed to a more detailed discussion 
of the construction and operation of a 
modern tape recorder. 

Athough to the casual observer a tape 
recorder may seem to be a single unit, it is 
most conveniently considered as having two 
distinct parts: The part concerned with 
physical or mechanical handling of the tape 
itself, called the ''transport’’ or deck, and 
the part concerned with processing the 
electrical signals being recorded and 
played back — the "electronics.” Let us 
first look at the construction and operation 
of the tape deck — the mechanics. 

The principal function of the tape deck is 
to move the tape smoothly and steadily past 
the magnetic heads during recording, 
erasure and replay. Modern decks also 
allow rapid forward and reverse movement 
of the tape to permit the easy selection of a 
particular section of tape and to provide for 
rewinding the tape after recording or 
replay. 

It is possible to perform these functions in 
an elementary fashion by simply connect¬ 
ing an electric motor or motors to the 
spindles used to support and pivot the spools 
of tape ^ energising the "take-up” spool 
spindle for forward motion of the tape, or 
the "supply” spool spindle for reverse 
motion. This system has in fact been used in 
the past and is still used in some very cheap 
recorders. 

This simple drive system has a serious 
disadvantage in that the speed of the tape 
past the magnetic heads is not constant. 
Because the tape motion is simply due to the 
tape being wound on to the take-up spool, 
the steady rotation of the spool causes* a 
progressive speeding up of the tape as the 
amount of tape wound on the spool in¬ 
creases. 

As a result, it becomes impossible to cut a 
recorded tape and transpose a section of the 
recording to another position in the 
sequence; doing so would mean that the 
transposed section would be replayed at a 
different speed to that at which it had been 
recorded, and the pitch of the sounds would 
either rise or drop. Even cutting out an 
undesired section of the recording would 
disturb the replay speed of the remaining 
sections. Tape editing is rendered im¬ 
possible. 

Quite apart from the problem of editing, 
there is a more serious problem: tape 
slippage and uneven winding in the take-up 


spool cause the tape movement to be jerky 
and variable rather than smooth and 
steady. This causes unpleasant intermittent 
variations in the pitch of the record — wow 
and flutter. 

Because of the severe limitations of the 
simple drive system, recorders intended for 
serious recording employ a more refined 
system known as capstan drive. In this 
system the tape is drawn past the heads not 
by tension from the take-up spool, but by 
being friction-driven by a smooth, con¬ 
stantly rotating spindle called the capstan. 

The diagram shown in Fig 1 should help in 
visualising the essentials of capstan drive. 
The diagram represents a deck of the type 
used in many modem reel-to-reel machines. 

By means of either a pulley and belt 


system, as shown, or a friction-drive system 
employing a rubber intermediate wheel, the 
motor drives at constant speed a spindle 
carrying a heavy flywheel. The inertia of 
the flywheel is usc^ to ensure that the 
spindle rotates extremely smoothly despite 
possible variations in either the speed of the 
motor or the loading imposed by the tape. 

The top of the spindle forms the capstan. 
The tape is pressed against the capstan by a 
sprung rubber pinch wheel, and thus the 
tape is driven at a constant, steady rate. 
The take-up spool is driven by a slipping 
clutch arrangement whereby it does not 
control tape speed but simply winds up the 
tape fed to it by the capstan. 

When rapid forward motion of the tape is 
required, in order to select a required 
section of the tape, the usual procedure is to 
move the pinch wheel away from the 


capstan and alter the takeup spool clutch so 
that it no longer slips. For reverse motion of 
the tape to rewind, drive is transferred to 
the supply spool, again wi|h the pinch wheel 
moved away from the capstan. 

While a single-motor drive system of the 
type just described is capable of excellent 
performance, it often necessitates a 
complex system of pulleys, levers, in¬ 
termediate shafts and wheels in order to 
permit the single motor to perform all the 
required functions. Because of this, some 
designers adopt an alternative course, 
using three separate motors. This often 
permits considerable simplification of the 
deck mechanism, and it also allows the use 
in each position of the type of motor best 
suited for the task. The disadvantage is that 
the use of three motors proves rather costly. 

There are also drives using two motors, or 
multiple capstans with sprung loops of tape, 
or combinations of all these; however, 
discussion of these systems is beyond the 
scope of the present treatment. 


Whichever drive system is used, the type 
of motor or motors used is quite important, 
as the speed regulation and general per¬ 
formance of the motors determines to a 
very large extent the quality of the record¬ 
ing. As the tape speed in a capstan-drive 
system is directly controlled by &e capstan 
speed, the motor responsible for capstan 
drive is of prime importance in this regard. 

Four-pole, and occasionally two-pole, 
induction motors are used in AC operated 
decks of the less pretentious domestic 
variety and for spool drive in professional 
machines, because of their controllable 
regulation, reliability and modest cost. For 
spool drive it is usual to give the motors a 
poorly r^ulated or "torque” charac¬ 
teristic, either by running them via a series 
resistance or by using a high resistance 
rotor cage. 
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BN-22 NEON 


TERMINAL 


INDICATOR LAMP • NEON • PLUG & SOCKET • FUSE HOLDER 
BLOCK • CONTROL KNOB • SOCKET • BINDING POST • ETC. 


COLOR 

IN 

ONE 

BN-10-4C 


F-20 FUSE HOLDER 


★CUSTOM OFFERS WELCOMED 
♦■WRITE FOR GENERAL CATALOG 


WIDE VARIETY OF ELECTRONIC PARTS 


3-3-3, Ebisu, 


TEL: 442-8506 TELEX: 242-2120 





in ^ 

■1 lif 

110V 


220V » 

6V 

’BN.21 L-M-S 

, B.85 DB-4 


A vast range of SATO Parts 


• For manufacturers 

• For TV 

• For radio 

• For instruments 

• For amplifiers 

* For kitset builders 

* For sound equipment 

• For industry 

* For stereo equipment 

* For educational purposes 

* For electronics 

* For tape recorders 
Distributed by 



CENEIUL 

ACCESSORIES 


AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street Perth. 443 Concord Rd.. Rhodes/N.S.W. 

1S3 Sturt Street South Melbourne. 

81-97 Flinders Street Adelaide. Cnr. In^am Rd. & Echlin St. Townsville. 

60-54 Lt. Edward Street. Brisbane. Homecrafts. Tas P/Ltd. 199 Collins St.. Hobart. 
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Synchronous-induction motors are used in 
the highest quality machines, particularly 
for capstan drive. In some cases the motor 
drives the capstan and fl}^heel via flexible 
coupling; in others, via a rubber in¬ 
termediate wheel. Some machines employ a 
motor having an external rotor which acts 
as the flywheel, and use the motor spindle 
itself as the capstan. 

Battery-operated recorders usually 
employ small commutator-type motors, 
either fitted with a centrifugal governor or 
connected into an electronic sp^ regula¬ 
tion circuit. The more elaborate profes¬ 
sional instruments may alternatively 
employ a three-phase synchronous- 
induction motor driven by a transistorised 
oscillator system. 

Most reel-to-reel recorders operate at a 
number of speeds. The faster speeds are 
used where high quality recording is 
essential, while the slower speeds are used 
where either tape economy or the need to 
make a long continuous recording are more 
important than quality. Standard operating 
speeds are 15 inches per second (mainly 
used for professional recording), 7‘4ips, 
33 /4ips, 1-7/ Sips and 15/ 16ips. 

Cassette machines usually run at the 
single “standard” speed of 1-7/Sips 
(47.6mm/s). 

Where a pulley-and-belt or intermediate 
wheel capstan drive system is used it is 
common to provide the various speeds by 
arranging a stepped-diameter motor pulley 
to provide different drive ratios. In 
recorders where the capstan is directly 
driven, either the motor is arranged to run 
at different speeds using electrical pole¬ 
changing, or interchangeable capstan 
bushes are provided, each of a different 
diameter and providing a different tape 
sneed from the fixed motor speed. 

Regardless of the number of motors used 
to power a deck or the drive system used, 
some sort of braking system must be em¬ 
ployed to bring the spools to a halt smoothly 
and without tape spillage when it is desired 
to stop. Either mechanical or electrical 
braking may be used, electrical braking 
being performed by applying DC to the 
spooling motors to convert them into eddy- 
current brakes. 

Light braking is also applied to the supply 
spool spindle during normal recording and 
replay, to keep the tape under tension and 
prevent free-wheeling. 

Having looked at drive systems let us now 
turn to the magnetic heads. As we have seen 


LEADS 



Fig 2: A tape head, simplified. 

from previous chapters these are small 
electro-magnets, having a narrow “air- 
gap” over which passes the magnetic oxide 
coating of the tape. The basic construction 
of a tape head is shown in Fig 2. 

The “closed-C” configuration of a 
magnetic head arises from the need to 
achieve an efficient magnetic coupling with 
the tape oxide, and also from the 
desirability of scanning at any one moment 
a relatively small section of the oxide — the 
latter for reasons which will be made clear 
shortly. A bar magnet construction would 
be capable of only loose coupling with the 
oxide, and it would also tend to couple with a 
fairly long section at any one time. Apart 
from this it would tend to be disturbed by 
ambient magnetic fields, because of the 
“open” nature of the magnetic path. 

The width of the gap in Fig 2 is greatly 
exaggerated for clarity. The gap of prac¬ 
tical heads is often barely visible, if at all. It 
should also be noted that although the gap is 
sometimes called an “air-gap,” an open gap 
is rarely used as this would tend to clog up 
with dirt and oxide particles. Usually the 
gap consists of a shim of non-magnetic 
material such as beryllium copper alloy, 
selected for its wear resistance. 

As indicated the core of a magnetic head 
is often made from thin laminations of a 
magnetically “soft” material such as mu¬ 
metal. Laminations are used for the same 
reason that they are used in power trans¬ 
formers — to reduce eddy-current losses. 
Another way of reducing such losses is to 
use a core made from a ferrite material. 

There are three separate functions 
performed by the heads — erasure, record¬ 


ing and replay. The three functions may or 
may not be carried out by three separate 
heads, as we shall see a little later on; for 
the present, however, we shall look a little 
closer at the functions and the type of heads 
best suited to perform them. 

In the last chapter we saw that supersonic 
AC erasure involves taking the magnetic 
oxide particles through an expanding series 
of hysteresis loops to saturation in both 
directions, and then back down through a 
series of contracting loops until they have 
effectively zero remanence. 

For efficient erasure, then, the oxide 
must (a) be taken to saturation in passing 
the erase head gap, and (b) stay long 
enough in the field of the gap to be cycled 
through a fairly large number of loops. 
These requirements are best met in 
practice by keeping the frequency of the 
erasing head signal below about 80kHz 
(above this it becomes too hard to develop 
enough magnetic induction), and by making 
the gap of the head relatively wide — at 
least OOlin (.025mm) and sometimes as 
large as .02in. Note the term “relatively 
wide;” the erase head gap is still quite 
small, although it is many times larger than 
the gaps used for recording and replay. 

The requirements for a recording head 
are similar to but slightly different from 
those for an erase head. Although a record 
head must be able to produce a fairly high 
flux density throughout the tape oxide, for 
which purpose alone a fairly wide gap is 
desirable, less power is conveniently avail¬ 
able for the purpose than for erasure. This 
usually means that a gap used only for 
recording should be somewhat narrower 
than for erasure, a typical recording head 
having a gap of approximately .0005in 
(.012mm). 

The requirements for a replay head are 
different again from those for either an 
erase or record head. The main difference 
is that the width of the gap for replay must 
be as small as possible in order to obtain 
acceptable high frequency response. 

The reason for this is as follows: For a 
constant tape speed, the length of tape 
occupied by a full cycle of a recorded signal 
is inversely. proportional to the signal 
frequency; a cycle of low-frequency signal 
will occupy a relatively long section of tape, 
while that of a high-frequency signal will 
occupy a short section. The actual length 
will be given by the tape speed in ips divided 
by the frequency in Hz. Thus at 7»/iiips one 
cycle of lOOHz tone will occupy .075in while 
that of a lOkHz tone will occupy only 
.00075in. Lower tape speeds will give corre¬ 
spondingly shorter recorded cycles. 

Now to reproduce a recorded signal of a 
given frequency the gap of the replay head 
must be somewhat narrower than the length 
of tape occupied by the recorded cycle, 
because the head can only sense changes in 
the magnetic field induced in the gap as a 
whole. If the width of the gap is comparable 
with the length of the recorded cycles the 
gap will at any instant scan a large portion 
of the recorded cycle, and will respond only 
to the average effect of the portion. 

Thus at that frequency where the gap 
width is exactly equal to the length of a 
recorded cycle the replay head will have 
zero output, because at every instant the 
gap will scan a complete cycle of the 
recorded signal — and the average value of 
a complete AC cycle is zero. 

From this it can be seen that a replay 

73 



A modem stereo cassette recorder, shown complete with its speakers. As may be seen, it 
features twin recording level meters and slider controls. 
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The ADC-XLM '.'..in a class by itself.” 



That s the way Stereo Review described our XLM. High Fidelity head¬ 
lined their review, “Superb new pickup from ADC” and went on to say, 
“...must be counted among the state of the art contenders.” And Audio 
echoed them with, “The ADC-XLM appears to be state of the art.” 

With the critics so lavish in their praise of the XLM, there’s hardly any 
necessity to add anything. Far better to let the experts continue to speak 


for us. 


Frequency response The cbs str-ioo test 

record showed lessthan±1.5dB variation up 
to 20,000Hz. Stereo Review 
... response is within ±2dB over the entire range. Audio 
Frequency response is exceptionally flat. High Fidelity 

Tracking This is the only cartridge we have seen 
that is really capable of tracking almost all stereo discs 
at 0.4 grams. Stereo Review 
The XLM went through the usual torture test at 
0.4 grams (some top models require more than a 
gram). High Fidelity 

The XLM is capable of reproducing anything found on 
a phonograph record. Audio 

Distortion Distortion readings.. .are without 
exception better than those for any other model we’ve 
tested. High Fidelity 


The XLM has remarkably low distortion in comparison 
with others. Audio 

At 0.6 grams the distortion was low (under 1.5 per 
cent). Stereo Review 


Hum Snd noise The XLM could be instrumental 
in lowering the input noise from the first stage of a 
modern transistor amplifier. Audio 
The cartridge had very good shielding against 
induced hum. Stereo Review 


Price This would be a very hard cartridge to surpass 

at any price. Stereo Review 

We found it impossible to attribute superior sound to 

costlier competing models. High Fidelity 

Priced as it is, it is a real bargain in cartridges. Audio 
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head with a gap of .00075in would be able to 
reproduce easily a lOOHz signal recorded at 
7>/^ips, but would be useless for reproducing 
lOkHz at the same speed. In fact, its 
response would probably be unacceptable 
even at 7kHz; to reproduce signals up to 
! lOkHz adequately it would be necessary to 
reduce the gap to approximately .OOOSin. 
The use of lower tai^ speeds makes it 
desirable to use an even smaller gap, say 
.OOOlSin or better. 

Whereas heads intended solely for 
erasure or recording may be made in 
almost any convenient impedance, as 
dictated by such factors as the number of 
permissible turns on the coils, available 
drive current, and so on, the imprance of a 
replay head is dictated by signal-to-noise 
considerations. There are two alternatives, 
one usually adopted in the more modest 
recorder and the other in professional 
machines. 

The designer of the domestic recorder 
usually elects to use a high impedance head 
having many turns of very fine wire. In this 
way he produces a relatively large head 
output (but still only a few millivolts) which 
makes amplifier noise less of a problem 
than it might otherwise be. However, this 
tends to pr^uce a fairly bulky head and one 
which tends to be sensitive to stray hum 
fields from motors and transformers. 

The alternative professional practice is to 
use a replay head having only a few turns of 
wire, connected to a shielded step-up 
transformer. The output of the transformer 
may be little more than that delivered by a 
high impedance replay head but, because 
the head itself has only a few turns of wire, 
it may be made quite small physically and 
the overall sensitivity to external hum fields 
is reduced, despite the fact that the induced 
hum is stepped up with the signal. This 
approach is rather more costly than that 
using a high-impedance head, as shielded 
step-up transformers are quite expensive 
items. 

As may be seen from the foregoing, the 
optimum requirements for heads to per¬ 
form the functions of erasure, recording 
and replay are somewhat different. 
Because of this, the highest quality 
recorders use three separate heads, each 
one of the appropriate construction. This 
also offers other advantages —- one is that it 
is possible to monitor a recording being 
made by replaying it, at the same time, with 
the separate replay head. 

However, because magnetic heads are 
rather expensive to produce, designers of 
domestic recorders usually effect a worth¬ 
while compromise between perforniance 
and cost by combining the recording and 
replay functions in a single head. Thus the 
majority of domestic recorders have only 
two heads, an erase head and a record-play 
or “R / P'’ head. The R / P head is designed 
with a gap narrow enough to give accept¬ 
able frequency response on replay, yet wide 
enough to make it possible to achieve the 
required flux densities in the tape oxide 
during record, using moderate power 
levels. 

An essential of the tape recording process 
is that the tape oxide makes an intimate and 
reliable contact with the head gaps. If this is 
not obtained, the recording quality suffers 
greatly, with very poor signal-to-noise 
ratio and serious loss of high frequencies. 
For example, a separation between oxide 
and gap of only .00025in on replay will 


reduce the output at 7kHz to approximately 
one-quarter of its full value at 7.5ips. 

The most usual method of ensuring 
adequate contact is by using so-called 
pressure pads, as shown in Fig 1. These are 
spring-loaded levers having small felt pads, 
being arranged to press the tape against the 
heads during recording and replay. 

Although pressure pads ensure that the 
oxide and head gap remain in reliable 
contact, they can produce excessive,wear of 
the heads. This arises from the difficulty of 
adjusting the springs on the pads so that the 
pressure is no more than is absolutely 
necessary. 

Because of this, some designers elect not 
to use pads, arranging instead that the 
desired contact is achieved by mounting the 
heads so that the tape is pulled past them in 
a hyperbolic curve. Providing the tape is 
kept under tension, the inward pull of the 
tape itself provides sufficient contact 
pressure. 

Apart from oxide-gap contact, there is 
another factor which in practice proves to 
have an important bearing on the quality of 


is tilted and clamped at the appropriate 
angle by means of the small screws and 
springs. 

Azimuth adjustment is often omitted on 
erase heads as these are not as critical as 
record and replay heads; a fixed mounting 
is found sufficiently accurate. 

Often decks are fitted with an 'instant 
stop’’ or pause control, to permit the tape to 
be stopped for a short period without turn¬ 
ing off the power to the motors. Typical 
pause controls simply lift the pinch wheel 
away from the tape and capstan; they may 
or may not allow for latching the pinch 
wheel in the retracted position for extended 
pauses. 

Many tape decks have a tape position 
indicating device consisting of a series of 
counter wheels or a geared dial operated by 
a belt and pulley system from one of the 
spool spindles. Usually but not always there 
is a wheel or button to enable the counter to 
be reset to zero. 

Tape decks designed for use with endless- 
tape cartridges and compact cassettes are 
basically very similar to those designed for 


Fig 3: The azimuth of a 
tape head is very im¬ 
portant, as it determines 
the ability of the head to 
replay tapes recorded on 
other machines. 
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recording and reproduction. This is the 
angle between the long dimension of the 
head gap and the direction of tape travel, 
called the “azimuth.” 

To see why this is important, consider the 
case where the head used to make a par¬ 
ticular recording has its gap perpendicular 
to the direction of tape travel. If we use the 
same head for replay, all will be well; 
similarly if we use another head for replay* 
we will obtain high-quality reproduction — 
providing the gap of the second head is also 
perpendicular to the direction of tape 
travel. 

However if we attempt to replay the tape 
using a head with its gap at another angle, 
reproduction will be very poor — particu¬ 
larly at high frequencies. This is because 
different sections of the head gap will scan 
different parts of the recording; the effect 
will be very similar to that which would be 
obtained with a head gap as wide as the 
scanned section of tape (see Fig 3). 

For optimum recording quality, then, it is 
essential that the recording and replay head 
gaps are both at the same angle relative to 
the direction of tape travel. In practice this 
means that all heads of all recorders are 
adjusted to have a standard azimuth, in 
order that a tape recorded on any machine 
may be replay^ on any other machine. The 
standard azimuth is 90 degrees to the 
direction of tape travel, which gives the 
smallest effective gap width. 

The usual way of providing for azimuth 
adjustment is to use a head mounting like 
that shown in Fig 3(b). The head is sup¬ 
ported on a knife-^ge sitting in a groove. It 


reel-to-reel tapes. However the tape guiding 
system of the deck itself tends to be rather 
simpler, as the cartridge or cassette usually 
provides most of die actual tape handling 
facilities. 

The cassettes used in the Philips compact 
cassette system include a sprung pressure 
pad for the record / play head, a small 
window system with a graduated scale to 
allow estimation of the amount of tape used, 
and also a break-out tab system designed to 
automatically prevent erasure of valuable 
recordings. 

Let us now turn to the electronics section 
of a tape recorder. This comprises two main 
sections: the amplifiers and the bias / erase 
oscillator. There is also a power supply to 
operate these sections, but this will not be 
considered here. 

Amplification must be performed within a 
tape recorder during both recording and 
replay. During recording it is required to 
boost the small sisals from a microphone 
or gramophone pick-up to the point where 
they have sufficient amplitude to operate 
the recording head; during replay it is 
required to boost the tiny output of the 
replay head to the point where it can 
operate a loudspeaker. 

In elaborate recorders, these functions 
are performed by two separate amplifiers 
as in Fig 4 (a); this is in fact desirable 
where three heads are used. However in 
most domestic recorders, economy dictates 
that a single amplifier is used for both 
functions. The input and output of ^e 
amplifier are switched to the appropriate 
points, as shown in Fig 4(b). 
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FOR THE AUDIO PERFECTIONISTS... 

MORE HI-FI SYSTEMS 
TO CHOOSE FROM at E.A’s 


We stock every AR speaker from the tiny AR7 
to ultimate Laboratory Standard Transducer. 

SA VE $100 

AR Amplifier 

Incredibly low distortion over all amp stages. 
Over 100 watts RMS. Power response 20Hz- 
20KHz. Phono input level control. 


Monarch 

Top left 8A600, 34 watts RMS 
$139. 8A800 Amplifier 80 watts 
RMS $240. Monarch gives you 
more power, more performance for less 
money than any other amplifier in their 
class. Incredible 2 Year Guarantee 
covers all parts and labour. 


cron 

D300 amplifier has lowest distor¬ 
tion level of any commercially 
available power amp 180 watts per 
channel RMS with 8 ohm loads, only 
$980. IC150 pre-amp — Audio Maga¬ 
zine” said ”when it came time to meas¬ 
ure IM and THD, our test set up proved 
to be completely useless”. Only $460. NAME 

* ACCREDITED AGENTS FOR: Pioneer, Rabco, Dynaco, Harman/ . ADDRESS 
Kardon, Empire, Sony, Garrard, Dual, Leak, Shure, Teac, Plessey, 

Nivico, National, Sharp, Onkyo, Quad, Goodmans, A.D.C., Sansui. 


901 SPEAKER SYSTEM 

Has a neutral well-balanced transparent quality 
on ail programme material — you’ll feel you’ve 
made some sort of stereo discovery when you 
experience the crushing realism of the world’s 
most powerful domestic speaker — Power 
handling 840 watts RMS. Only $795 Pair. 


.MAIL ORDER COUPON 

Please send me particulars/goods: 


Enclosedjnj^jnone^^j^^ 


.. STATE . P/C . 

HtlllMtlinillllllllllllllMIHMIlMMIIIIIIIIIilUillllllMIMIIItlMniillHIMIIflllllllillll 


ERIC flHDERSON S 


FOR INFORMATION PHONE 
JOHN McTAVISH 29-7491 
14 BARRACK ST.. SYDNEY 2000 
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With either system it is necessary to 
employ frequency correction of ^ualisa- 
tion along with amplification during both 
recording and replay. This is necessary in 
order to compensate for various losses in 
the recording and replay processes and 
arrive at a system which produces a replay 
signal which is a faithful copy of the signal 
originally recorded. 

Losses occur in the recording head and 
recording process which degrade the high 
frequencies more than the low frequencies. 
For this reason it is usual to apply a certain 
amount of treble boost or “pre-emphasis” 
to the signal during recording.^ 

During replay, both bass and treble boost 
must be applied to produce properly 
balanced reproduction. Bass boost is 
necessary because the output from a replay 
head is fundamentally proportional to rate- 
of-change of recorded flux density and. 
accordingly, rises with frequency; treble 
boost must be applied because of head 
losses and falling response as the gap width 
approaches the length of a recorded cycle at 
high frequencies. 

‘Strictly, both recording and replay 
equalisation must be changed for each 
operating speed and, in the more elaborate 
recorders, this is done. However, it may not 
be done in recorders of the cheaper variety, 
the designer saving on switch wafers and 
components by adopting values of 
equalisation which give satisfactory — 
though not necessarily optimum — opera¬ 
tion at a number of speeds. 

Apart from the need for providing and 
switching equalisation circuitry and the 
need for switching amplifier inputs and 
outputs for recording and replay, tape 
recorder amplifiers employ fairly standard 
circuitry. However, special care must 
usually be taken with the input or pream¬ 
plifier stages to keep hum and noise to an 
acceptably low level. 

During recording it is important that the 
recording level be kept high enough to 
obtain a sufficiently large signal-to-noise 
ratio, yet below the point where tape or 
head saturation cause distortion. A 
recording level monitor is therefore 
provided. 

In domestic recorders of the simpler 
variety this may simply be a neon lamp or 
pair of neons arranged to glow at ap¬ 
propriate signal levels. Some early 
recorders used “magic eye” indicator tubes 
for the same purpose. 

Most modem recorders provide a moving 
coil meter whose needle moves propor¬ 
tionally to either the peak or average value 
of the recording signal. 

Supersonic bias and erase voltages are 
generated by a valve or transistor oscillator 
circuit. The oscillator is usually arranged to 
feed supersonic signals directly to the erase 
head, but indirectly to the recording head 
by way of a variable control. This allows the 
user to find the optimum value of bias for 
the particular tape used. 

During the recording process there is a 
tendency for the supersonic bias and the 
high frequencies in the recording signal to 
beat or heterodyne together to produce 
distortion and “chirps.” Because of this 
tendency, the bias frequency is made as 
high as possible so that any beats produced 
will tend to be supersonic and inaudible. A 
bias frequency of at least 80 to lOOkHz is 
usually considered necessary to reduce this 


MICROPHONE 
(OR PICKUP ETC.) 



ERASE RECORD REPLAY 
(*) HEAD head head 



ERASE RECORD/REPLAY 

(b) head head 


Fig 4: The basic electronics system of tape recorders. A three-head system is shown in (ah 
and a two-head system in (b). 


effect to a satisfactory minimum. 

This often raises problems where the 
erase function is concerned, as it is hard to 
achieve efficient erasure at such high 
frequencies due to losses in the erase head. 
In fact, unless the erase head is well 
designed it is difficult to achieve 
satisfactory erasure above about 50-80kHz. 

The conflict between bias and erase 
frequency requirements usually results in a 
compromise, as both are usually generated 
by the one oscillator and must accordingly 
be the same frequency. In recorders of 
cheaper variety the compromise frequency 
is often around 50kHz, while in semi-profes¬ 
sional recorders it may be 80 or even lOOkHz 
where a high-quality erase head is used. 

In the most elaborate recorders, where 
cost is no object, two separate oscillators 
may be used. The erase oscillator delivers a 
signal of 50-70kHz for optimum erasure, 
while the bias oscillator delivers some 100- 
120kHz for low recording distortion. 

Most recorders feature a mechanical or 
electrical “interlock” system associated 
with the “recording” control or the switch 
controlling power to the bias and erase 
oscillator. The interlock is simply to 
prevent the operator turning the recording 
and erasure circuitry on accidentally, 
which might ruin a,treasured recording. 


HALF (OR TWO) TRACK RECORDING 

IWIllllllllllllll^ 1 


(TAPE SPOOLS INTERCHANGED 
TO RECORD SECOND TRACK) 


QUARTER ( OR FOUR) TRACK RECORDING 




GAPl- 

GAP2- 

1 2«*- 

1 


4^— 





(GAP 1 RECORDS TRACKS 1 & 4, 
GAP 2 RECORDS TRACKS 2 & 3) 
BOTH GAPS USED 
SIMULTANEOUSLY FOR STEREO 

The two most commonly used tape track 
formats used on reel-to-reel recorders. Note 
that in both cases the tape is turned over to 
record and play track 2 (and 4h A different 
format is used for stereo cassettes. 


A typical interlock involves a button 
which must be pressed down before the 
main control can be turned to “record.” The 
button may work a mechanical l^k or stop 
via levers, or it may be a switch which 
completes the circuit to a relay. 

In some professional machines there is no 
interlock of this type, but a switch at the 
back of the machine which can only be 
turned using a removable key. This makes 
the recorder quite “safe” where non¬ 
technical operators must use the machine to 
replay valuable tapes. The break-away tabs 
of a compact cassette perform a similar 
function. 

To conclude this chapter we should 
perhaps mention stereo tape recorders. 
Which permit simultaneous recording and 
replay of the two channels of a conventional 
stereo signal. 

In essence a stereo tape recorder is 
simply two recorders in one, recording and 
replaying adjacent tracks on a single ribbon 
of tape. However, in practice, a stereo tape 
recorder tends to be a fairly complex piece 
of equipment. 

Part of the reason for this is that stereo 
involves additional controls, over and above 
those for two mono recorders — such as 
balance controls and channel reversing 
facilities. Also it is usual for the designer of 
a stereo tape recorder to provide for mono 
recording and replay on either of the two 
tracks separately, and this involves extra 
switching. Again the designer may include 
more extensive input signaL> mixing 
facilities than in common mono recorders, 
as mixing is more essential in producing a 
worthwhile stereo recording. 

One of the main reasons for the current 
popularity of stereo tape recorders is the 
growing number of pre-recorded stereo 
tapes available, competing with the 
microgroove disc as a medium of home 
entertainment. Although stereo tapes tend 
to be less convenient, somewhat noisier and 
rather more costly than discs, the reel-to- 
reel type offer extended frequency response 
and improved channel separation. 

To replay pre-recorded stereo tapes it is 
not necessary to have a complete stereo 
recorder. Many audio enthusiasts elect to 
take simpler and less costly alternatives, 
such as a “replay only” tope deck-and- 
replay pre-amp combination connected to 
their existing stereo system, or a recorder 
having only mono recording facilities 
combined with facilities for stereo replay. 
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A comprehensive range, of 
Moririca photoconductive 
cells and devices designed 
for a multitude of 
applications are readily 
available. The range 
includes cadmium sulphide 
and cadmium selenide types 
together with a variety of 
photocell lamp modules and 
sophisticated resistive and 
sensing devices as 
outlined below. These cells 
feature high sensitivity, 
fidelity and power 
dissipation coupled with 
fast spectral response 
inclined more towards infra¬ 
red than visibility. 
Contactless, non¬ 
mechanical construction of 
photocell lamp modules 
completely eliminates noise 
and mechanical wear so 
that a lengthy, silent 
operating life is ensured. 

Moririca high power 
photocells find application 
in card reading, automatic 
weighing and paper money 
exchanging machines . . . 
also auto-stop devices, 
photoelectric relays, alarm 
devices, floating indicator 
lamps, road beacons and 
automatic light switches. 
High sensitivity ceils are to 
be found in camera electric 
eye mechanisms, 
photoelectric type toys and 
the like whilst photocell- 
lamp modules are suited 
for use In non-contact 
switches, vibration circuits, 
delayed relays, protective 
circuits, etc. The Moririca 
range has almost unlimited 
application in today’s 
Professional equipment 
technology. 

Photentlomatic (photo¬ 
potentiometer). Functions 
as a potentiometer 
controlled by light in which 
output voltage changes 
according to shifting a 
slit of admitting light. 

No mechanical contact 
construction results In 
quiet, long-life operation. 
It offers excellent 
resolution and high 
convertible ratio trom 
input to output voltage. 


Photobridge 

(dispiacement detector for 
servo mechanisms). 

Designed for use in 
displacement detector 
circuitry in which element 
resistance is controlled by 
the relative position of a 
light admitting slit. Amongst 
its features are simple 
adjustment of the light 
beam and setting point, 
minimal effect from 
temperature and light level 
differences, extended 
service life and no 
mechanical noise. 

Selenium photovoltaic 
ceils are also available in 
disc or rectangular form. 
They are of humidity 
proofed construction, 
withstand mechanical 
vibration and are 
shortcircuit resistant. 

Typical applications include 
use in light meters and 
colour meters. 
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Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 

Melb: Zephyr Products Pty Ltd 
56 7231/Adel: General Equipments 
Pty Ltd 63 4844/Brl8: Douglas 
Electronics Pty Ltd 97 8222 
Perth: H. J. McQuillan Pty Ltd 68 7111 
Everett Agency Pty Ltd 8 4137 
N.Z.: Henderson (N.Z.) 64 189 
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The Thyristor Family - 

PUTS & Similar Devices 

. 

This month's discussion is about a very interesting group of solid state devices 
known broadly as the thyristor family. In particular we are going to talk about 
the PUT, or Programmable Unijunction Transistor, and the kind of circuit in 
which it is used. 


Elementary 

Electronics 


( 

\ 


by Ross Tester 



Twenty five years ago, a group of 
scientists developed a device which 
revolutionised electronics — the transistor. 
As a substitute for the cumbersome and 
inefficient valve, its future was assured. 

But there were other “valve type” 
devices — specialised ones which, while 
uncommon to the man in the street, were 
used extensively in industrial control 
situations. Among these were gas discharge 
tubes, thyratrons and grid-controlled 
rectifiers. Not only for the sake of unifor¬ 
mity but also in the interests of economy, 
development of solid-state equivalents for 
these devices was inevitable. Broadly, they 
fall into what is known as the thyristor 
family. 

Thyristors all have one thing in common 

— they are four-layer devices. Normal 
transistors have only three layers — PNP or 
NPN. A further junction is added to these to 
form a thyristor — a PNPN device. (See Fig 
la). 

Included in the thyristor family is the 
Silicon Controlled Rectifier (SCR), Com¬ 
plementary SCR (more commonly known 
as the Programmable Unijunction Tran¬ 
sistor, or PUT), Silicon Controlled Switch, 
(SCS) Silicon Unilateral Switch, (SUS) 
Silicon Bilateral Switch (SBS), Shockley 
diode and Triac. 

Thyristors are used as switching devices 

— they switch very rapidly so that, for all 
practical purposes, they are either on or off. 
The way this is accomplished will be best 
understood by referring to the equivalent 
circuits in Fig lb and Ic. While the actual 
thyristor is not like this, they should help us 
understand its operation. It can be 
visualised as being an NPN and a PNP 
transistor connected together as shown in 
Fib lb or schematically in Fig Ic. 

If connected across a moderate supply 
voltage such a device will remain in an off 
state, passing only a small leakage current. 

To turn the device on, all we need do is 
increase the current through it by a small 
amount. See again Fig Ic. There are two 
possible paths for the normal leakage 
current through the two transistors — the 
first is from El, via B1 & C2 to E2, and the 
second is from El, via B2 & Cl to E2. 

Imagine, for a moment, that we are able 
to increase the leakage current slightly. Say 
this current finds it easiest to pass via B1 
and C2. Because current is flowing from the 
base of the PNP transistor, it constitutes 
forward bias. This turns it on a little — and 
the current which then passes from emitter 
to collector of that transistor becomes 


forward bias for the NPN transistor. 

The NPN transistor then turns on slightly, 
increasing the base current of the PNP. The 
PNP thus turns on harder, providing for¬ 
ward bias for the NPN, which turns on 
harder .... 

In a very short time (typically a few 
microseconds) the device is triggered into 
conduction. The process of the two tran¬ 
sistors interacting to provide forward bias 
for each other is called regeneration. Once 
this regeneration has begun, the stimulus 
may be removed. 

And once the device is turned on, the only 
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Fig. I 

Alt thyristors have this PNPN structure. This 
device is a Shockley diode, but gates may be 
added to form PUTs or SCRs. 




way to turn it off is to reduce the current 
through it to a level below that necessary to 
maintain regeneration. This is typically 
very close to zero. Logically enough, 
reducing the voltage across it to zero 
achieves the same effect. 

The PNPN junction will always be silicon 
— never germanium. This is for two 
reasons. The first is that germanium has a 
significantly higher leakage current than 
silicon. It is so high, in fact, that this current 
in itself would be enough to initiate 
regeneration — in other words, there could 
be no off state. 

The other reason is that silicon devices 
have a unique property — they are able to 
decrease their gain when the current (such 
as leakage current) drops to a very low 
level. While the gain might be as high as 400 
or more at the normal operating current, it 
drops off markedly when the current ap¬ 
proaches zero. 

This is quite important — because the 
gain of the two “transistors” at leakage 
currents must be less than unity — if it is 
higher, regeneration will occur. Once again, 
this would cause the device to have no 
stable off state. 


Provided the gain is less than unity, the 
device stays off, until given some stimulus 
to come on. Logically enough, this stimulus 
must be some way to either force the gain of 
the pair above unity, or increase the 
leakage current. Actually, both these things 
happen, because as the leakage current 
rises, so does the gain. 

The simplest way to increase the leakage 
current is to increase the supply voltage. If 
it is increased sufficently, the leakage 
current increases to the point where 
regeneration can commence. This 
technique is used in the Shockley diode (Fig 
la), a two lead thyristor device sometimes 
used in simple relaxation oscillator circuits. 
(The Shockley diode may be regarded as a 
rough equivalent of the simple neon tube, 
also used in simple relaxation oscillator 
circuits.) 

Such a simple device is useful, but its 
usefulness is strictly limited. The main 
limitation is the ne^ to vary the supply 
voltage to initiate conduction. Referring 
again to Fig Ic it appears logical that if 
forward bias was applied to either tran¬ 
sistor it would conduct and initiate 
regeneration. This involves providing a 
third connection a gate and opens the 
way for a whole new series of devices; 
SCRs, PUTS etc. 

SCRs and PUTs are very similar —• but 
differ in one very important respect. In the 
SCR, the gate connection is made to the 
NPN transistor base — called the cathode 
gate (KG) — and in the PUT it is to the PNP 
transistor base (anode gate; AG) Another 
device combines these two, having both a 
cathode and an anode gate. This is the SCS. 

Of special interest to us this month is the 
PUT — not only because it is one of the more 
common of the thyristor devices, but 
because its basic operation is characteristic 
of the whole family — the operation of all 
thyristors should be clearer if the PUT is 
understood. 

.The name. Programmable Unijunction 
Transistor is really a misnomer. It is 
neither a unijunction nor a transistor. 
However, it can be used in the same way as 
a conventional unijunction, in the same sort 
of circuit, but with increased usefulness. 

A unijunction is a two layer device, 
consisting of a base region to which two 
connections are made, and an emitter. It 
may be easier to understand if it is thought 
of as a “double base diode”. It is often used 
in relaxation oscillators and similar cir¬ 
cuits, such as that shown in Fig 2. 


ELECTRONICS Australia, May, 1973 


79 



















Ersin 

MULTICORE 
5 CORE 

The world's 
finest 

cored solder 

Throughout the world, in the 
electronics field, Ersin Multicore 
is the choice. The formation of 
the five separate cores of high 
quality flux ensures that the flux 
melts before the solder, wetting 
the surfaces, thus ensuring 
high quality, uniform joints. 

SPECIFICATION APPROVALS 

Multicore Solder meets all appropriate 
national specifications and is exported 
to 63 countries throughout the world. 
Ersin Multicore is completely guaranteed. 



MULTICORE SOLDERS (AUST.) PTY. LIMITED 43 Birmingham St., Alexandria, N.S.W. 2015. 
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Operation of this circuit is as follows: At 
turn on, the capacitor begins to charge to 
the supply voltage via the series resistor. 
When it reaches a certain voltage, known as 
the unijunction “peak point”, the input 
resistance of the unijunction drops sharply, 
discharging the capacitor. However, there 
is no way of controlling the peak point — a 
necessary requirement in many cases. 

This brings us to the “programmable” 
characteristic of the PUT. When we talk of 
programming a computer, we mean that we 
give it certain instructions as to how it is to 
function. Similarly, a PUT can be given 
certain instructions and will behave ac¬ 
cordingly. 

A relaxation oscillator using the PUT is 
shown in Fig 3. The main difference bet¬ 
ween this and the UJT oscillator in Fig 2 is 
the presence of the gate on the PUT and its 
connection into the circuit. 

The gate is the means by which we 
program the PUT; by controUing the 
voltage on the gate we can control the 
voltage required, between anode and 
cathode, to fire the device. In Fig 3 the gate 
voltage is provided by the voltage divider, 
R2 and R3, connected directly across the 
supply voltage. This network holds the gate 
voltage substantially constant, at least until 
the device actually fires. 

As before, the capacitor charges towards 
the supply voltage via its series resistor. 
This time, however, there is no “peak 
point” voltage to be reached, but a 
“threshold voltage” as set by the divider. 

To demonstrate that the PUT behaves 
like a PNP and NPN transistor combination 
we have devised the relaxation oscillator 
circuit shown in Fig. 4. Replacing the actual 
PUT are two transistors — a 2N3638 and a 
TT801. These have been specifically chosen 
for their current gains (beta). 

As well as the two transistors, a couple of 
resistors are added. Their purpose is to 
keep the leakage current to a minimum. As 
we said before, leakage current in the 
PNPN device is critical — too much and the 
device will not have a stable “off” state. 

Unfortunately, even silicon transistors 
^ave leakage currents which are too high 
for reliable operation in this mode, so 
resistors must be used to bypass some of 
this current. In an actual PUT, the 
manufacture is closely controlled to ensure 
that leakage currents are very small. 

The PUT anode is the emitter of the PNP 
transistor, while the PUT gate is the base of 
the same transistor. Because the gate 
voltage is set by the divider as a fraction of 
he supply voltage, it will initially be 
Dositive with respect to the anode. In other 
vords, the base is positive with resp^t to 
he emitter — and as it is a PNP transistor, 
his means it is reverse biased. 

The emitter (PUT anode) voltage in- 
:reases as the capacitor charges, until it 
reaches the point where it equals, and then 
exceeds the base (PUT gate) voltage by 
).6V. You may remember that a silicon 
device needs 0.6 volts forward bias to enable 
t to turn on — and when the emitter exceeds 
he base by 0.6V this is exactly what the 
PNP transistor does. Regeneration com¬ 
mences, and the PUT quickly switches to 
he on state. 

It may be expected that the PNP tran¬ 
sistor would be once more reverse biased 
vhen the emitter voltage falls by 0.6V (as 


the capacitor discharges). But this is not so, 
because the gate voltage falls when the PUT 
switches on. 

As can be seen from Fig 4, the gate is 
connected not only to the base of the PNP 
transistor, but to the collector of the NPN 
transistor. When the PUT turns on, the 
collector of the NPN transistor falls to near 



A UJT oscillator, with waveforms. This 
device is gradually being superseded by 
PUTS, because of their increased 
usefulness. 


zero volts — thus ensuring the device stays 
on. 


The capacitor discharges through the 
PUT when it turns on. As it reaches the end 
of its discharge cycle, the current dirough 
the PUT falls to such a low level that 
regeneration can no longer be maintained, 
and the PUT turns off. The gate voltage 
then returns to that set by the voltage 
divider. 

The capacitor then recharges from the 
supply line, until it reaches the threshold 
voltage. Once again it fires and discharges, 
with the PUT switching from off to on and 
back again. This chain of events repeats 
itself for as long as power is applied. Hence 


6-15VO- 




R1:100k R2: 18k R3: 27k 


^**•3 R4:100 C: .0033 POT: 470k 

The same oscillator circuit using a PUT. 
Values are shown for an audio oscillator. 
Any of the outputs may be fed into an 
amplifier. 


the term relaxation oscillator. 

The circuit shown will oscillate at around 
2kHz. The pot setting is quite critical; there 
are only a few degrees of rotation of the pot 
over which the circuit will oscillate. 

This is only a demonstration circuit. It is 
impractical to use a pair of transistors as a 
PUT in most circuits, from both the 
operational and economic viewpoints. They 
make a poor substitue and cost far more. A 
PUT costs a little over one dollar. A pair of 
transistors as shown would cost around two 
dollars or more. 

Because the price of PUTs is now similar 
to or less than that of UJTs, the more 
versatile PUT is normally used in 
preference. The PUT circuit can be used in 
almost all cases where a UJT circuit has 
been specified, but not vice versa. 



Two transistors form an equivalent PUT in 
this circuit. Output may be taken from the 
same points as shown on Fig. 3. 

Relaxation oscillators can operate at 
speeds of less than IHz, or as high as 
several MHz. Quite ofteu, the sawtooth 
waveform they generate is used as the basis 
for electronic musical instruments. 

The repetition rate and the energy of the 
output pulses from the oscillator are con¬ 
trollable. The repetition rate is controlled 
by the R-C network, and, to some extent, the 
gate voltage. Fairly obviously, if the gate 
voltage is set very low, the capacitor is able 
to charge to that voltage much more quickly 
than if it had to charge to a higher voltage 
with the same values of R & C. The energy 
available from the output is dependent on 
two things — the size of capacitor and the 
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PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
Industry. 

Advancement in this modern 
rK science demands technical 
ability, a sound knowledge of 
basic principles and applica- 
tions. 

YOU can master the subject^by. 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur In the three 
fundanr)ental branches of Radio- 
technology. 
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GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
ail aspects of radio and television 
receiver circuit applications, prac¬ 
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Daily; 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.ml 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
.. NOW 


trltokut. 


NAME..... 

ADDRESS.. 


Send Utf iNiifiiiif 

I. Tli«r« it M •Mif«tioii?*«i^ 


wMsss 

GP. O. Bern a it, Svdm 
A stfvkt e Aw iU w m iWIfttw (Antrtlaua) IM. 


82 


ELEMENTARY ELECTRONICS 


voltage to which it is charged. 

For any given capacitor, the charge can 
be made large by making the threshold 
voltage large (making the capacitor charge 
nearly to the supply voltage) or low by 
making a low threshold voltage. Both have 
their uses in different circuinstances. 

Alternatively, the energy content may be 
relatively unimportant, but the shape of the 
wave quite important. A low threshold 
voltage ensures that the capacitor is 



Delays ranging from a few seconds to many 
minutes are possible with this timer, simply 
by changing the value of C. 


operating primarily over the linear portion 
of the charging cycle. 

As shown in Fig 3, there are three dif¬ 
ferent waveforms available from the PUT 
oscillator. Across the capacitor, there is a 
sawtooth wave. Across the cathode resistor 
(R4) there is a positive — going pulse, 
approximately trape^idal in shape; Across 
R3, there is a negative going rectangular 
pulse. Any device or circuitry which uses 
these pulses must be so designed as to not 
upset the operation of the oscillator itself. 

Oscillators in many applications need to 
be synchronised with some reference 
signal. The reference signal may be at the 
same nominal frequency as the oscillator 
(as in TV circuits) or several times that of 
the oscillator (as in a CRO time base). 

Oscillators using two terminal devices, 
such as the neon tube or Shockley diode, can 
possibly be synchronised, but only with 
difficulty. Those using three terminal 
devices, such as the older thyratron or the 
modern PUT, lend themselves to it quite 
readily. As might be imagined it is the third 
terminal, the gate in the case of the PUT, to 
which the sync signal is applied. 

If you remember our articles on 
multivibrators, you may recall the way a 
synchronised multivibrator worked. 
Similarly, with a PUT, the free-running 
speed is set slightly slower than the speed at 
which the PUT is to be synchronised. A 
negative-going sync pulse is then applied to 
the gate. This subtracts from the gate 
voltage, taking the threshold voltage down. 
If the anode is already 0.6V above this 
figure, the PUT immediately fires. 

The first practical project this month uses 
the circuit (Fig 3) which served as an ex¬ 
planatory diagram in our earlier 


discussion. It makes a simple audio 
oscillator which can be used for a number of 
purposes as a code oscillator, a burglar 
alarm warning, a door buzzer or shop 
counter buzzer, etc. 

The component values are typical, but by 
no means &e only ones which can be used. 
In the interests of your PUT, however, 
retain the voltage divider values we have 
shown. There is little to be gained from 
changing them in an application such as 
this. The cathode resistor, also, can be left 
as is. 

To make sure you do not exceed the PUT 
ratings, experiment with values inside 
these limits: R1 — 10k or so to as high as you 
like; Cl — as low as you lik^ to luF or so: Rl 
can, if you wish, be made a potentiometer to 
vary the pitch, but make sure that there is 
at least a 10k resistor in series with the pot 
to limit current. 

A pulse generator for digital and other 
applications can be made by using this 
same circuit, with high R and C values to 
give a slow pulse. The author has used 
similar circuits for a variety of digital 
applications, as well as circuits where a 
slow pulse is required. Looking through 
issues of the magazine, you are likely to 
come across quite a number of circuits 
which use this oscillator configuration in 
one of its forms. 

The second project (Fig 5) is a simple 
timer. The PUT is used to determine the 
threshold point of an R-C timing circuit, and 
so control a load — in this case, a small 
relay. We make no claims for originality 
here — something like it appeared in the 
application note released back in 1967 ~ but 
a few changes of our own make it more 
suitable for our purposes. 

Power is applied to the circuit with the 
’initiate” switch open. The supply line is 
connected to the positive end of Cl via the 
diode. This charges the capacitor to the 
supply voltage via the 2.2k resistor. When 
the initiate switch is closed, the positive 
supply voltage appears at the negative end 
of the capacitor — thus raising the positive 
end to 18 volts. This charge slowly leaks 
away through Rl and R2, until it reaches the 
point where the voltage at the gate is 0.6V 
less than the voltage at the anode. The PUT 
conducts, passing current through the 
relay. 

Several points are worth mentioning: The 
capacitor(s) must be either polyester or 
tantalum electrolytics. Ordinary elec- 
trolytics, while they may seem attractive 
due to the values available, have too much 
leakage to give reliable operation. The 
relay used must be capable of pulling in at a 
reasonably low voltage. We used a 6V 720 
ohm type, which we obtained at Radio 
Despatch Service. 

Longer or shorter times are possible by 
changing the voltage divider values. Try to 
maintain approximately a three to one 
ratio, however. Values as low as tens of 
kilohms may be used for very short delays. 
Naturally, the converse applies. Additional 
capacitors may be connected in parallel to 
give longer time delays. Make sure that 
Uiey have at least a ten volt rating. The 
values shown in the circuit give a time delay 
of approximately one and a half minutes. 
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Protecting Metalwork 

Sometimes, when laying out metal work, it is desirable to keep 
the surface free from scriber marks. Unfortunately, pencil marks 
are often difficult to distinguish on metal. 

A solution is to cover the surface with clear contact paper, 
available from hardware stores. A pencil, or felt tipped pen may 
then be used to mark in lines, jot down hole sizes etc. The metal¬ 
work can be drilled, cut or bent, with the paper still on it. The paper 
may then be stripped off, leaving the surface free from both laying 
out marks, and the minor scratches which inevitably occur while 
handling. 

A second idea is to use axle spacer from slot car spares as 
stand-off spacers for printed wiring boards etc. They are made 
from plastic, come in boxes of assorted sizes, fit around 6BA or Vain 
diameter screws, and are quite cheap. 

(Mr H. Reid, 1 Cedar Oescent, Woy Woy, 2256, NSW.) 

Use for Monostable 

I built five monostable multivibrator switches, as described in 
“Electronics Australia” November 1972, for use on my slot car 
circuit. Other readers may be interested in this application. 

One monostable is used to control a crossroad. The circuit has 
four tracks, and a reed switch was fitted to each track, just level 
with the surface. In this position, they are actuated by the magnets 
in the car motors. 

The four reeds are connected in parallel and fed to the input of 
one monostable. The output from the monostable controls a red 
traffic light and the other set of tracks leading to the crossroads. 

The other four monostables perform a quite different task. 
Each one is actuated by a reed switch as before, and the output fed 
to an electric counter for each lane. This provides an automatic lap 
check and prevents arguments as to how many laps each car has 
made. 

This arrangement solved a problem with which I had been 
struggling for months; how to provide a long enough pulse, from 
cars moving at high speed, to ensure reliable operation of the 
counter and an accurate tally. 

(Mr A. Bignell, 166A Booran Rd, Glenhuntly, Victoria, 31^.) 

Plug-in Transistors 

If you like trying out different circuits, but have to make do 
with a limited number of solid state devices, try mounting them on 
old valve bases. 

Take an old octal valve and remove the glass by gently 
twisting it back and forth until the cement loosens. Then heat the 
pins until the wires can be dislodged. Clean out the pins and the 
remainder of the cement from the base and mount the transistor, 
FET, or IC on the pins. 

Even if only three pins are used, I have found it better to retain 
the whole base rather than cut it down, as the whole base is easier 
to remove from the socket. 

The transistor leads should be extended to make installation 
easier. Fuse wire (15A) makes good extensions. Cut the wire to 
about 2in long, then make a short spiral at one end by winding the 
wire over a needle for about mn. Use a needle slightly larger in 
diameter than the transistor leads, so that the spiral can be slipped 
over the end of the transistor lead and soldered. (Use a heatsink.) 

The extended leads can be threaded through the valve pins and 
pulled down until the spirals are sitting on top of the valve base 
pins. Solder the leads at the bottoms of the pins and trim off the 
surplus. 

Always use the same wiring sequence, and the same device 
can be used for any experiments, just by plugging it in. As an extra 
bonus, the spare lugs on the valve socket can be used as tie points 
for other components. The sockets can be mounted on stand-off 
posts to allow the components on it to clear the baseboard. 

I have made up a number of these devices, including one fitted 
with a UA703 integrated circuit. 

(Mr F. C. Bishop, 26 Clifton Drive, Port Macquarie, NSW.) 
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If this advertisement takes you 
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Within just 2 years black an<j white.TV will be super¬ 
seded! With colour will come a huge demand for 
new sets and new people. You can get the basic 
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must get colour tuition now! As an engineer, tech¬ 
nician, serviceman—there’s a whole new profitable 
career for you—if you start learning now! Get expert 
tuition at home, in your own time, with an ICS 
course. (ICS also have courses In Basic and Advan¬ 
ced radio electronics.) But you must start now. 
Send the coupon today. 
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PURESOUND 

SONYSrVU! 


SN142 



New Ferrite heads. Up to 200 times 
longer wear. All three heads—erase, 
playback and record on this superb 
new Sony Slant front stereo tape deck 
TC-377 provide extremely long life and 
remarkably improved performance to 
meet the requirements of the most 
demanding audiophile. These new 
Ferrite heads give fully extended 
frequency response (20-25,000 Hz) and 
outstanding signal-to-noise ratio. 

With so many functional and satisfying 
features, the Sony TC-377 maintains its 
superior characteristics for years! 

And ears. Like yours. 

•Can also be used in the horizontal 
position with a change of mounting. 


With the TA-1150 Sony provides to¬ 
morrow’s amplifier today—more 
“pure” power (30W RMS per channel) 
even in sub-sonic and supersonic 
frequencies, distortion below the 
measuring capability of ordinary 
instruments, wider dynamic range, 
good transient response, four-channel 
stereo adaptability, input and output 
facilities for two tape recorders, 
etc. No engineering effort has 
been spared in developing the 
new TA-1150 integrated 
amplifier. It incorporates 
new technology including low 
noise linear integrated circuit 
especially designed for pre¬ 
amplification, paralleled 
true-complementary push- 
pull power amplifier stage 
which eliminates the big DC 
blocking capacitor for 
speaker termination and 
provides better low frequency 
response, high damping factor and 
low distortion even at sub-sonic and 
supersonic region. The TAC-1N walnut 
finish wooden cabinet is available as 
an optional accessory. 


J^COBV 


SYDNEY: 262651, MELBOURNE: 329 6866, 
ADELAIDE: 93 2338/9, BRISBANE: 44 4488, 
PERTH: 81 3422, LAUNCESTON: 25 322. 
ECE3MPTHORNE Agents: CANBERRA: 479010, NEWCASTLE: 
SERVICES 614991. FAIRY MEADOW: 84 8022. 


84 


ELECTRONICS Australia, May, 1973 












CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Weber — Keilberth and Berlin Philharmonic 


WEBER — Der FreischuU. Opera. Her¬ 
mann Frey (Ottokar); Ernst Wiemann 
(Kuno); Elisabeth Grummer (Agathe); 
Lisa Otto (Annchen); Karl Kohn 
(Kaspar); Rudolf Schock (Ma^); 
Gottlob Frick (Hermit); Wilhelm Walter 
Dicks (Kilian). Berlin Philharmonic 
Orchestra and Chorus of the Municipal 
Orchestra, Berlin, conducted by Joseph 
Keilberth. With English German 
libretto. World Record Club Stereo S 4 
751 2 a. (Three discs in box.) 

Although this set was first issued some 13 
years ago you’d never guess it from the 
engineering, which makes the whole 
exercise worthy of this most impressive re¬ 
issue. The sound has a real presence, its 
only noticeable fault of any magnitude 
being a tendency to ping-pong from speaker 
to speaker in the manner of early stereos. 
The result is slightly artificial by modern 
standards. Otherwise the many problems of 
stereo have been most successfully over¬ 
come — the balance between singers, both 
soloists and chorus, and orchestra is always 
sensitively aligneci. The concerted items 
are beautifully blended and the cast of 
principals is as fine as the best that could be 
assembled today — if indeed it could be 
equalled. 

To start with the orchestral playing, 
under Keilberth you have the mighty Berlin 
Philharmonic at its very best and the 
conductor’s benevolent discipline makes 
the many ensembles splendidly unanimous. 
Among the principals Rudolf Schock begins 
his big aria, ''Through the forest and the 
meadows” a little unsteadily but improves 
considerably as he goes along and finishes 
by singing very well indeed. He has, 
however, one tiresome idiosyncracy — the 
introduction of aspirates into words that 
don’t contain them. Thus his pronunciation 
of “walder” — the modified "a” is not 
available in this type face — becomes 
“vehelder.” I think everyone will be more 
than satisfied with the fine array of basses 
and the baritone lined up for this pictureque 
opera. The two women, Mesdames 
Grummer and Otto, are faultlessly 
matched, yet at the same time contrasted. 
And. wonder upon wonder, all the singers 
speak their dialogue like real actors and not 
like opera singers in a strange medium. 
Both male and female performers share 
this virtue. 

It occurred to me, too, that Weber’s music 
to the Wolf Glen scene is so eloquent that I 
found it an advantage just to listen and 
picture the scene mentally rather than to 
watch it in an opera house, even under the 
most illustrious stage direction and design. 

The performance is not perfect in every 
bar — what recorded opera is? But it comes 
near enough to this achievement to make it 


a spectacular success. And if I hyper- 
critically write that I have heard more 
exciting performances than Miss Grum- 
mer’s ''Leise, Leise” I hasten to add that it, 
at all times, has engaging musicality. As for 
the rest, Weber’s music retains its 
aristocracy even in its most melodramatic 
moments, which Keilberth handles with 
superb discretion. I can recommend this set 
with the greatest enthusiasm and my advice 
to members of the WRC is to grab it at its 
bargain price. 

★ ★ ★ 

BRUCKNER — Symphony No. 6 in A Major, 
(Robert Haas Edition). New Philhar- 
monia Orchestra conducted by Otto 
Klemperer. World Record Club Stereo 
S 5226. 

It is perhaps my bad luck that I don’t 
respond to much of Bruckner’s music with 
anything more enthusiastic than a yawn. I 
admit the looming majesty of some of his 
themes and his many moments of rare 
beauty. But to me, at any rate, he is much of 
the time a long-wind^ Germanic bore. 
Think of all those doggedly diatonic tunes, 
bars upon hundreds of bars of them, 
following each other as gravely as black- 
suited undertakers at a furneral. But I 
derive some comfort in what might perhaps 
be my loss by recalling Brahms’ description 
of Bruckner’s symphonies — "Symphonic 
boa constrictors.” Bruckner’s Sixth, ttie one 
under review here, is mercifully short and, 
under Klemperer, is the best recorded 
performance I have heard. Both composer 
and conductor are given to majestic tempos 
and architectonic structures, and so fit each 
other’s style to the last semiquaver. 
Klemperer makes it all sound very im¬ 
pressive, even the elephantine scherzo. But 
so much impressiveness becomes, after a 
while, oppressive. However Bruckner has 
his multitude of admirers and to them I can 
state without any qualification that this is 
indeed the best performance of the Sixth 
that I have ever heard. 

★ ★ ★ 

WEBER — Invitation to the Waltz (Berlioz 
orchestration). Radio Symphony of 
Berlin conducted by Ferenc Fricsay. 
Concertpiece for Piano and Orchestra. 
Margrit Weber (piano) with the Radio 
Symphony Orchestra of Berlin con¬ 
ducted by Ferenc Fricsay. Clarinet 
Concerto No. 1 in F Minor. Karl Leister 
(clarinet) with the Berlin Philharmonic 
Orchestra conducted by Rafael Kubelik. 
DGG Stereo 2538 087. 

Fricsay starts the Introduction to the 
Waltz in its Berlioz garb in a curiously 
joyless way. True, Weber’s were much 


more formal days than our own but the 
man's solemn request (on the cello) and the 
girl’s prim answer (on the clarinet) would 
never hint that either was going to enjoy a 
dance. But after the spirited lead in to the 
waltz itself everything goes fine. An oc¬ 
casional slowing of tempo does hint that, at 
times, one of the partners is running out of 
breath. But otherwise the waltz itself is 
most seductively played. 

Margrit Weber starts the Konzertstuck by 
making some unusual contrasts between' 
staccato and legato. Indeed the first part of 
the piece, doesn’t seem to mean very much 
to her or her reading of it to us. She takes 
the next section so fast it often souncte close 
to a scramble. Things brighten up at the 
march, then Miss Weber embarks on the 
virtuoso bit brilliantly if a little daintily. 
The sound is a little plummy. It was 
originally recorded back in l%2 when 
euphony was the aim of the DGG engineers. 

The outstanding performance of the 
recital is the Clarinet Concerto which is a 
work that, unless downright ill-treated, is to 
me always a delight. Leister, the soloist, 
has a fascinating reedy tone and, if his 
tempo in the first movement might be a 
little slow for some tastes, it suits mine. A 
more serious shortcoming is the lack of 
detached notes in fast passages. It is dif¬ 
ficult for a non-clarinet player (me) to 
decide whether this is due to the player’s 
tonguing or breathing. But, that apart, both 
Leister and the Berlin Philharmonic under 
Kubelik make some very pleasing souncis 
indeed. Since the sleeve notes are in Ger¬ 
man only, I had better point out that if you 
are surprised at some of the clarinet 
decorations, the version being used is the 
second manuscript owned by the 
clarinettist Heinrich Barman for whom 
Weber composed the concerto. The scoring 
of these alterations to the more often used 
version was done by a Munich musician 
Taglischsbeck. 

Cassette Recordings 

Generally the quality of sound in 
cassettes and their players has improved 
greatly in later years. And this even without 
the use of the recently introduced Dolby 
system of recording and playing which has 
been discussed at length by our experts on 
the staff of "Electronics Australia.” No 
Dolbyised cassette will be reviewed in this 
column for some time. Outside the pop field, 
sales in Australia have been a little slow, 
perhaps because of the present high cost of 
the equipment to play them. Consequently 
we feel that not enough Dolby sets are in use 
to play classical cassettes to justify the 
space that would have to be devoted to 
special reviews as yet. 

★ ★ ★ 

DVORAK ~ Symphony No. 7 in D Minor. 
Berlin Philharmonic Orchestra con¬ 
ducted by Rafael Kubelik. DGG Stereo 
3300 224. 

This cassette has so wide a dynamic 
range that to bring the pianissimos into 
comfortable audibility you raise the for¬ 
tissimos to blasting point. When this hap¬ 
pens there is noticeable congestion in the 
middle voices of the orchestra. But against 
this not very considerable shortcoming — it 
ceally doesn’t sound as bad as it look^ to 
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CLASSICAL RECORDS 


read — most buyers satisfied with cassette 
(non-Dolbyised) reproduction should not be 
disappointed in this one. Hie moderately 
soft passages, for instance, especially the 
woodwind, emerge with splendid clarity 
and quality. I suggest that to get the best | 
results you use more gain than usual in the I 
opening bars and immediately the work 
proper begins immediately make a lower 
adjustment. 

They respond spiritedly to Kubelik’s 
direction. If you want to sample a few bars 
listen to the glorious string playing at the 
beginning of the slow movement and the 
lovely remote woodland sound of the horn 
later in Uie movement. Kubelik wins 
delighted attention to his dainty yet well¬ 
muscled rhythm in the scherzo, which he 
contrasts with perfect judgement to the 
more rustic strains of the trio. The finale 
opens widi impressive majesty but here I 
thought a more set tempo throughout the 
movement might well have given it more 
impetus. This latter feature is sometimes 
interrupted by slight holding back of the 
tempo. But on the whole it all comes off very 
well indeed, including the beguiling air of 
mystery in some of the quieter bars. I think 
this performance has only one serious 
competitor — the LSO under Kertesz, and so 
far as I know, this is not available on 
cassette. 

★ ★ ★ 

D’lNDY — Symphony on a French Moun¬ 
taineer’s Song. FRANCK — Symphonic 
Variations. FAURE — Ballade. Marie- 
Francoise Bucquet (piano) and the 
National Opera Orchestra of Monte 
Carlo conducted by Paul Capolongo. 
Philips Stereo 7300 111. 

The dTndy “Mountaineer’s” Symphony 
has so faded out of favour, both on disc and 
concert platform, that it must be round 
about 15 years since I heard it last — and 
must confess that I haven’t missed it much. 
But listening to this performance I found 
myself enjoying it all over again. The Monte 
Carlo Orchestra may not be among the two 
upper levels of such organisations but they 
are still eminently worthy of respect and 
constantly improving since I first heard 
them on disc some couple of years ago, even 
if their sound — on cassette, at any rate — is 
sometimes a little plummy in tuttis. The 
pianist has a refreshingly romantic young 
touch — and visible beauty, too, according 
to her photograph on the cassette container 
— though she is not afraid to hit the in¬ 
strument with considerable power where 
the score demands. It must be remem¬ 
bered, of course, that this is not a piano 
concerto but a work in which that in¬ 
strument is used as just another component 
in a symphony orchestra — at least, in 
theory. In fact, the timbre of the piano and 
the difficulty of “blending” it with all but a 
very few other orchestral instruments 
makes it almost inevitably conspicuous. 
However the effect the composer sought is 
realised almost as well as possible in this 
performance in which Mile Bucquet adds 
freshness and elegance to the Monte (brio’s 
sensuous but refined tone. And if the soloist 
doesn’t always sound completely at ease in 
the fastest passages, these moments of 
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anxiety soon pass. Generally speaking the 
balance is good between soloist and or¬ 
chestra. This is the first time I have heard 
either the soloist or the conductor, Paul 
Capolongo, and find both eminently 
satisfying. 

In the opening to the Franck Variations 
the strings sound a little woolly but clear 
and expressive. And again in this piece Miss 
Bucquet shows in her very first long solo 
passages that the phrasing has been thought 
throu^ with considerable attention to form 
and just where to establish a cusp. Another 
sequence I enjoyed mistily was the 
'^question and answer** passages between 
piano and orchestra. The young pianist’s 
playing offers a refreshingly young 
romantic approach, as opposed to the old- 
fashioned boudoir treatment of such music. 
If her fast passages are again the tiniest bit 
imeven at times, it would have needed even 
worse to damage the elegance of the whole 
exercise. Yet for some reason I cannot 
explain she seems to lose interest just 
before the end. 

The Faure Ballade has been forgotten for 
so long that it will probably be new to most 
present-day listeners. It is a melodious 
piece of no very great consequence, offering 
just some extremely pleasant musical 
musings. You will hear no irritating tape 
hiss at normal level even though you use a 
good deal of gain. 

★ ★ ★ 
MOZART — Oboe Concerto (K.314). 
STRAUSS ~ Obc« Concerto in D Major. 
Heinz Holliger (oboe) with the New 
Philharmonia Orchestra conducted by 
Edo de Waart. Philips Stereo 7300 119. 

Before I start this review one curious fact 
— Mozart was 21 when he composed his 
[>boe concerto; Richard Strauss was 81 
when he wrote his. And the anonymous 
notes that accompany the cassette point out 
mother unusual fact. Strauss was all his life 
I devote adorer of Mozart and is reputed to 
lave said after the first performance of Der 
[losenkavalier; **At last I have written a 
?*igaro.*’ This I don’t believe, despite 
>trauss* well-known arrogance and bad 
nanners. But, despite his love for Mozart, 
Strauss could never have heard the oboe 
concerto because the manuscript did not 
urn up until the year of Strauss* death in 
.849. Before that it was only known by a 
version transcribed for flute and orchestra 
>y Mozart himself and transposed by him 
nto D Major, a very much easier key for the 
lute. The cassette tone is beautifully clean 
Hit just a little short on highs. As to the 
lerformance, I have never heard Holliger’s 
>laying equalled in beauty of tone, almost 
^ocal phrasing and limitless technical 
'esources. The accompaniment, too, is 
aultless. 

An autumnal atmosphere hangs over 
>trauss* beautiful concerto which was one 
^{ the last of his important works. In it you 
lave a summing up of Strauss* more refined 
[eatures to delight you, rather than the 
Decorations which Strauss was tdo ex- 
Mrienced a compoj^r to leave out of a 
pncerto. Despite this mood, the work is not 
pthout its moments of joy, but it is not 
puthful joy or even the joy of prime 
nanhood but rather the deep mystic joy 
kbout which, Nietzsche writes so movingly 
^ his Also Sprach Zarathustra. Is Holliger 
limself old enough yet to experience or 


even guess at Nietzsche*s meaning? 
Perhaps not, but his still remains the finest 
performance of the concerto I have ever 
heard recorded on disc or cassette. He 
makes the oboe line sound as if Strauss had 
written it for the female voice — an 
achievement in which he had no rival in the 
German School of the 19th-2()th century. 

★ ★ ★ 

LISZT — The Two Piano Concertos. Tamas 
Vasary (piano) and the Bamberg 
Symphony Orchestra conducted by Felix 
Prohaska. Polyphon Stereo 3317018. 

Vasary has just the right outlook on 
Liszt*s piano concertos, giving the bravura 
passages ail necessary brio and lingering, 
but never drooling, over the slower, more 
lyrical ones. Indeed, he even transfers a 
little bravura to these too, in a way that I 
am sure would have pleased the composer 
himself. The engineering offers good 
cassette sound though you have to listen 
with more than usual intentness if you want 
to hear the famous triangle notes when they 
first enter the score of the E Flat. I would 
have liked slighly more preparation for the 
climax before the last section, but after that 
the collaboration offers real excitement at 
great speed, indeed as fast as I have ever 
heard it played. Vasary has great technical 
facilify and though that fact in itself is not 
astonishing today, Liszt himself would have 
found it hard to believe the present 
technical accomplishments of mere kids! 
The Bamberg Symphony Orchestra under 
Felix Prohaska supplies an eminently 
sympathetic orchestral part. The Bamberg 
is not often heard on discs — or cassettes — 


and I have never heard the orchestra live. I 
have, however, been in Bamberg and drunk 
its famous smoked beer! 

I must confess to an abiding love for the A 
Major. I never fail to find the main theme 
entrancing and its transformations most 
resourcefully varied as the work 
progresses. The concerto has, of course, its 
obvious faults — the mediocrity of the 
rumbling second subject and the 
abominably vulgar cymbal clashes in the 
**alla marcia** section towards the end — 
here mercifully almost inaudible. The or¬ 
chestra states the first lovely theme with 
admirable delicacy on the wind then goes 
straight on to repeat it with real warm£ on 
the strings. Vasary presents a well-nigh 
perfect performance and the orchestra is 
also worthy of the highest praise. 

As imaginative fills you have also two 
piano solos, after the E Flat Concerto '*St 
Francis of Paula walking on the waves,” 
and, after the A Major, the Paganini Etudie 
No. 2 in E Flat. The St. Francis has a lot of 
fast runs in the bass, presumably the 
waves, and a pious chorale-like theme of no 
great distinction riding — or rather walking 
— over the turmoil. It*s quite graphic and 
showy, even in terms of a Liszt piano solo. 
The Paganini is one of the best known of 
these highly original transcriptions but 
nonetheless difficult despite its popularity. 
And to play it as well as Vasary does really 
takes some doing. His fast staccatos are 
clinically clean, and in his presto bars note 
follow note at a speed that threatens it wiU 
collide with its forerunner’s heels, 
something, however, which never happens. 
Here is real virtuosity that manages to 
remain musical throughout. ® 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Records 


KAVOl KITK SACRED SONGS. Vera Lynn 
with the Mike Sammes Singers. Stereo, 
Columbia SCXO—6530. 

Identified perhaps more strongly than 
any other artist with the dark days of World 
War II, Vera Lynn is still characterised 
with the same warm sincerity that first won 
her fame. Teamed here with the Mike 
Sammes Singers under Johnny Douglas she 
produces an album that will appeal strongly 
to those who have an ear for old time Gospel 
songs. All told, there are eleven generous 
tracks on the two sides: 

Bless This House — O Perfect Love — 
Whispering Hope — The Old Rugged Cross 

— At The End Of The Day — Abide With Me 

— The Bells Of St Mary’s — Amazing Grace 

— The Village of St Bernadette — Walk With 
Faith In Your Heart — The Holy City. 

Recorded only last year, the quality is 
right up to standard. This is one which I can 
warmly recommend. (W.N.W.) 

★ ★ ★ 

THE WORLD OF SACRED SONGS. Stuart 
Burrows with the Ambrosian Singers 
conducted by Wyn Morris. Organ: 
Martin Neary. Stereo, Decca series 299, 
SPA—299. 

Stuart Burrows is introduced in the jacket 
notes as a Welshman who climaxed suc¬ 
cesses in many vocal competitions with a 
win at the 1959 Welsh National Eisteddfod. 
In the years which have followed he has 
gained wide experience throughout Europe 
on radio, television and the operatic stage. 
It is not surprising, therefore, to discover on 
this album a fine baritone voice, powerful, 
expressive and absolutely true. He is ably 
supported by the Ambrosian Singers and by 
Martin Neary on pipe organ iji a dozen 
sacred songs: 

The Lost Chord — O Divine Redeemer — 
Jesu, Lover Of My Soul — Steal Away — 
Jericho — Goin’ Home — The Lord’s 
Prayer — The Holy City — The Crown of 
Hoses — How Lovely Are Thy Dwellings — 
Ave Maria — Abide With Me. 

At the Decca budget price, this generous 
program is a particularly good buy if the 
material appeals. Technically the recording 
is well balanced and clean though it has 
one odd feature that I cannot remember 
having heard before on a normal release 
album: in between each track, just before 
the commencement of each number, there 
is a deep (30Hz) cueing signal. Without a 
sustained bass response it would not even be 
audible, it’s just curious! (W.N.W.) 


REQUIEM FOR A NOBODY. Tedd Smith. 
Stereo, Light LS-5576-LP. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

Tedd Smith, well remembered in 
Australia as the accompanist for the Billy 
Graham evangelistic team, is seen here as 
the composer and arranger of a “theatre or 
sanctuary piece for adult / youth choirs and 
soloists.” Associated with him is Ralph 
Carmichael and a group of gifted (Jospel 
musicians. 

Setting the scene for the frustrations of “a 
nobody,” Tedd Smith’s introductory poem 
points the picture of a “jet plane in search of 
runways,” “stations with no exit,” “new 
and unwanted,” “old and shoved aside.” 

The music itself alternates between 
gentle traditional harmony and the driving 
rock of impatient youth. The track titles 
that will not mean a great deal, unless you 


KATHLEEN FERRIER SINGS. Kathleen 
Ferrier, contralto, with Isobel Baillie, 
soprano, Gerald Moore, piano, and the 
Vienna Philharmonic Orchestra, con¬ 
ducted by Bruno Walter. Mono, His 
Master’s Voice HLM 7002. 

Kathleen Ferrier’s premature death at 
the age of 41 from cancer shocked the 
musical world in 1953. The legacy of 
recorded performances she left to us was all 
too small, as her recording activities barely 
touched the LP era. Older discophiles will 
be well aware of the limited amount of 
recording which occurred in the 78rpm 
days, when even an artist of Miss Ferrier's 
status made only a few tracks a year. 

This recording offers one of her renowned 
Mahler performances in co-operation with 
Bruno Walter and the Vienna Philharmonic, 
the song cycle “Kindertotenlieder”, usually 
loosely translated as “Songs on the Death of 
CTiildren”. Side two has a selection of songs 
and duets, with that other renowned British 
singer, soprano Isobel Baillie; and the 
accompanist “par excellence” Gerald 
Moore. The performances are beyond 
reproach, but of course the sound quality of 
the recordings, all from the 1940s, is no 
better than one would expect. For¬ 
tunately, the residual background noise of 
the 78rpm recordings has been skilfully 
suppressed. (H.A.T.) 


happen to have met up with the lyrics: 
Requiem / Help Wanted — Pictures — 
Lonely Come, Lonely Go —- It’s Gonna Be 
All Right — And He’s Well Respected — 
Polly — Why Can’t We Love One Another? 
.... and so on through side 2. 

If you’re one of the old school, “Requiem 
For A Nobody” won’t appeal but that’s not 
the end of it. There’s obviously enough 
support from the younger generations to 
invoke a constant stream of modern Gospel 
compositions from Tedd Smith, Ralph 
Carmichael and others. If you like them, 
then you’ll like this one. Musically and 
technically it achieves a high standard. 
(W.N.W.) 

★ ★ ★ 

FROM WITHIN. Dionne Warwick. Scepter 
SJL 245 6. 2-record set $7.95. 

Want to hear some hot gospel music, 
some songs with a message? No matter how 
you approach this album, Dionne Warwick 
delivers her songs with verve. She has a 
marvellous sense of rhythm and at¬ 
mosphere. She belts it out but the message 
does not get lost in the process. 

Recording standard of the album is not 
good, however. Stereo spread is wide and 
even but the microphone technique is poor. 
Tape hiss is evident on most tracks. Still, if 
you like Dionne Warwick’s style of 
presentation; then the album is a good buy. 

There are thirty-two tracks in all, some as 
follows: Grace — People Get Ready — Steal 
Away — Jesus Will — Give A Damn ~ 
People Got To Be Free. (L.D.S.) 


F.VLLA — Love the Magician. Carol Smith 
(mezzo-soprano). Nights in the Gardens 
of Spain. Pierre Barbizet (piano). Monte 
Carlo National Orchestra conducted by 
David Josefowitz. Concert Hall Stereo 
SMS2722. 

Glaring at you from the sleeve in letters 
an inch high is the old misuse of Falla’s 
name as De Falla. It has often been pointed 
out all over the world — including Australia 
that according to Spanish custom he 
should be called either Manuel de Falla, or 
simply Falla. When the first name is 
omitted the particle is dropped. However 
the writer of the sleeve notes, Michel-R. 
Hofmann uses the name correctly. I 
mention this point only because I un¬ 
derstand misuse of a Spanish name in this 
way is very irritating to its owner and 
though Falla has been dead many years he 
may well have descendants. 

I was not very happy about the per¬ 
formances either. The acoustic in both 
works is so bright that Nights in the Gar¬ 
dens of .Spain could easily be re-titled Days. 
This is particularly noticeable in the 
opening. Later things become a little more 
romantic, though even here the pianist is a 
shade loo percussive. The texture of the 
orchestral sound is very hard, often verging 
on coarseness. Much the same might be 
said about Ix)ve the Magician. Here again 
th(‘ f)rchestra plays with plenty of en¬ 
thusiasm which is only too rarely chan¬ 
nelled into sensitivity. Vocal soloist, con- 


Reviews in this section are by Neville Williams (W.N.W), Harry Tyrer (H.A.T.), Leo 
Simpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N.J.M.). 


Instrumental, Vocal and Humour HMMINIIimMUIIMHHHIlHHHMIHIMHMtlHMIliHHMtllHIM 
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SOLID STATE 75mm HIGH 
SENSITIVITY OSCILLOSCOPE 



MODEL CO-1303 

This is an all solid states 75 mm oscilloscope with outstanding performance features ~ vertical sen¬ 
sitivity of 20 mV/ cm, frequency response from DC to 1 MHz — despite its small size and ease of 
operation. Lightweight and portable, it will prove to be a very handy and reliable instrument in 
electronic equipment assembly centres, school classrooms and amateur radio stations for a wide 
range of scope applications. 


SPECIAL FEATURES 

1. Vertical sensitivity Of 20 mV/ cm, wideband frequency response from DCtolMHz. 

2. DC vertical and horizontal amplifiers for wide versatility make possible slow sweep speeds of less 
than 1 Hz. 

3. All solid state construction for compact, lightweight portability. 

4. Smoked filter glass CRT face and exclusive designed graticule for clear waveform observations. 


PARAMETERS m n 

SYDNEY 43 6577 • MELS 90 7444 • ADEL 51 6718 


For fine detail work 
—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $14.00. 

8TC490 


IWCmSGHIER 

For further Information send this coupon today: 

rSTofTTECHNlcAL services" "’"mea"s73 i 

2 (Oivition of Stott's J 

! Technical Correspondence College Pty. Ltd.) ! 

I 159 Flinders Lane, Melbourne, Vic., 3000 i 

{ Please send me full information on the 3-0 Magna-Sighter. ! 
I I understand that no Sales Representative will call. | 

1 Name. ■ 

2 Address. } 

I ..Postcode. I 

hmmmmmmmmmmmmmmmmmmmmmmmmrnmmmmmJI 


tralto Carol Smith has a powerful voice 
with a big wobble that seems to beat in time 
to Falla’s Rhythms. But I was fascinated by 
the way she puts a cutting edge on her tone 
in the lower register in true Spanish 
folksong fashion. Tm sorry I cannot be 
more enthusiastic about an economy priced 
product, but, as the bookmakers say. 
“You’ll do better elsewhere.” 

★ ★ ★ 

BOHEMIAN RHAPSODY. The Israel 
Philharmonic Orchestra, conducted by 
Istvan Kertesz. Stereo, Decca **The 
World of the Great Classics*' series, SPA 
202 . 

This latest release in Decca’s low price 
classical series has the music of the Czech 
composers Dvorak and Smetana. Dvofak is 
represented by the tone poem ”The 
Moldau” and five of his Slavonic Dances: 
Smetana by three items from his "Bartered 
Bride” opera. In their fine playing here, the 
Israelis show that they can hold their own 
witli the world’s best. The sound, as with 
most discs in this series, is slightly dated 
but clean, and should satisfy all but the 
most critical audio fanatic. (H.A.T.) 

★ ★ ★ 

STRAUSS WALTZES. The London 
Philharmonic Orchestra, conducted by 
Theodore Guschibauer. Stereo, Axis 
7008. 

I assume that Guschibauer is a German 
and not Viennese, to judge by his conducting 
in these ponderous performances. Entirely 
absent is the gaiety and sparkle one finds in 
recordings by Willi Boskowsky and the 
Viennese Orchestras he conducts. Those 
looking for a low priced disc of Strauss 
music would do better to ask for "The World 
of Johann Strauss,” which I warmly 
recommended when first released (Decca 
SPA 10). The sound of this new recording is 
technically superior, but for sheer musical 
enjoyment the Decca disc is way ahead. 

Apart from this, this Axis recording offers 
only four waltzes: Blue Danube — Emperor 
— Wine, Women and Song — Artist’s Life. 
Hardly generous, even for a low-price 
recording. The Decca disc has ten tracks, 
and plays for nearly one hour. (H.A.T.) 

★ ★ ★ 

HIGHLIGHTS FROM “THE MASTER- 
SINGERS’* — Wagner. Recorded during 
the first pulic performance at the rebuilt 
National Theatre, Munich. Stereo, 
Eurodisc (Festival) SEOC 80009. 

Presumably the occasion referred to 
above would be regarded as an important 
event in the musical life of Munich and one 
would have expected that care would have 
been taken to assemble a cast of first class 
artists. There are certainly some big names 
here: Otto Wiener as Hans Sachs; Hans 
Hotter as Pogner; Benno Kusche as Beck- 
messer; Jess Thomas as Walther von 
Stolzing; Friedrich Lenz as David; Claire 
Watson as Eva. Despite this, the per¬ 
formance as a whole is disappointing. Apart 
from Claire Watson, none of the principal 
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singers seem to get fully into their roles. Hans Hotter seems to be 
suffering from a cold, and sounds far from comfortable. 

The recording suffers from the usual faults associated with 
“live” performances — audience noises, stage noises and lack of 
brilliance in the sound. (H.A.T.) . 

★ ★ ★ 

THE WORLD OF ALBERT KETELBEY. The New Symphony 
Orchestra of London, conducted by Robert Sharpies. Stereo. 

The music of Albert Ketelbey is often scornfully dismissed as 
Victorian corn, but I must confess to a lasting addiction to such 
light and tuneful times as In a Persian Market — In a Chinese 
Temple Garden — In the Mystic Land of Egypt — Bells Across the 
Meadows — Wedgewood Blue — The Phantom Melody — ‘appy 
‘ampstead. The remaining two numbers in this selection are too 
heavily laden with Victorian sentiment for my taste — “In a 
Monastery Garden” and “The Sanctuary of the Heart.” 

Whatever your views on Ketelby, the orchestra and conductor 
seem to be enjoying themselves, and play enthusiastically without 
the least trace of self-consciousness. 

The recording is a $2.95 reissue and has tape hiss, but is other¬ 
wise satisfactory — full bodied and clean, with well spread stereo. 
(HAT.) 

★ ★ ★ 

VICTORY AT SEA. Three suites from the score composed by 
Richard Rogers arranged and conducted by Robert Russell 
Bennet. Stereo, RCA Red Seal two record set VCS—7064. 

The enormous score that Richard Rogers wrote from the 
television series “Victory at Sea” was originally condensed from 
its normal 13 hours playing time into the three suites entitled “The 
Pacific” — The Atlantic and other Oceans The End in Sight. 
These were issued as three separate discs by RCA. This company 
is not generally noted for generosity in the playing time it provides 
on its LP discs, particularly in the budget price range, but here 
they have combined the music of the original three discs in this 
two disc set offered at the special price of $8.40. 

Quite apart from the musical qualities of the score, which are 
considerable (some numbers such as “Song of the High Seas” and 
“Gaudalcanal March'’ are now accepted as concert pieces in their 
own right) the chauvinistic pride expressed in the TV episodes will 
find a sympathetic echo in Australia, whose dependence on the US 
Navy during the critical years following the entry of Japan into the 
War created such enormous goodwill for the USA among the 
generation of Australians involved in the conflict. I believe the 
discs sold well here when first released, and many of those whose 
copies are worn, or who have mono pressings, may welcome the 
opportunity to secure a fresh stereo set at the special price. 
(H.A.T.) 

★ ★ ★ 

BEETHOVEN'S BIGGEST HITS. Various artists and orchestras. 

Stereo, RCA Victrola VICS—1667. 

PUCCINI’S BIGGEST HITS. Various artists, choruses and or¬ 
chestras. Stereo, RCA Victrola VICS—1672. 

These are the first discs in this new budget priced series to come 
my way. Presumably they will replace RCA’s “Greatest Hits” 
series on the company’s full price label, which were overpriced for 
a co41ection of old tracks from the company’s archives. 

The Beethoven disc has: Symphony No 5, first movement • 
(Boston Symphony Orchestra, conductor Charles Munch) — 
Moonlight Sonata (Claude Franck, piano) — Fur Elise (Leonard 
Pennario, piano) — Symphony No 6, Thanksgiving Hymn (Boston 
Symphony / Leinsdorf) — Choral Symphony. Ode to Joy (Boston 
Symphony / Munch, chorus and soloists). I haye heard better 
performances of the piano pieces, but the movements from the 
symphonies stand comparison with the best. All tracks are 
presumably from early stereo recordings, and while not comparing 
with modern recordings in terms of clarity and dynamic range are 
nevertheless acceptable enough. 

Puccini is represented by well known — in fact the best known — 
arias from La Boheme ~ Madame Butterfly — The Girl of the 
Golden West — Tosca — Gianni Schichi — Manon Lescaut. The 
recordings here are all fairly ancient, and mostly from pre-stereo 
recordings, but the major attraction here is to be found in the big 
names among the performers; Licia Albanese, soprano; Giuseppe 
de Stefano, tenor; Jussi Bjorling, tenor; Zinka Milanov, soprano. 
In view of this circumstance, I would imagine the disc would 
have more appeal for an older generation rather than the youth 
market at which series of this type are usually aimed. With artists 
of this stature, one can overlook the obvious technical deficiencies 
of the recordings. (H.A.T.) 


...the Worlds ONLY Cassette 
TESTED & APPROVED by 
Associated Testing Laboratories Inc. 

TUI# 

Only TDK backs up its advertising claims of 
superiority in acoustical performance, mechanical 
construction and reliability, 
with the results of vigorous 
tests on random production 
samples by U.S.A.'s leading 
independent testing 
laboratory. Associated Testing 
Laboratories Inc. ATL's mark 
of approval is not easily won, 
and is only issued to products 
which comply in all respects on a continuous basis 
with their strict quality standards. 

TDK Characteristics Tested 

'1 Frequency response characteristics 

2 Signal-to-noise ratio 

3 Maximum Output Level (MOL) 

4 Uniformity 

5 No oxide shedding or head wear 

Freedom from jamming, fouling and stopping 

7 Durability and reliability of internal 
cassette mechanism 

8 Uniformity and precision of cassette housing 

9 Resistance to heat and vibration 

10 Resistance to physical damage or dropping 


Associated Testing Laboratories Inc. tested TDK Super 
Dynamic (SD) Cassettes for the ten characteristics — above, 
for compliance with TDK's published standards and 
advertised specifications (Regarded as the highest possible). 

Ask for TDK, ATL approved 
cassettes with confidence. 



TDK SD CASSETTES 


Available in C-60, C-90 and C-120 
sizes. Also the remarkable value TDK 
Low-Noise Cassettes. C-30 from about 
$1.49 and C60 C90. Also TDK SD and 
Low-Noise in Reels. 


Australian Agents: 

CONVOY IMPORTS 

Cnr. Plunkett and Maclean Sts., Woolloomooloo, Sydney, NSW 2011. 
Telephone: (02) 357-2444. 
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"Electronics pays welL 
But hw do I get imo h?" 

Collier Macmillan Schools will 
switch you onto a great career. 

Maybe you’ve always leaned towards a career 
in Electronics. You know the rewards are high. 

But you’ve never known how to go about it— 
where to get the specialized knowledge and 
expert qualifications necessary. Our Home Study 
Programmes can give you the sort of skills 
that are so much In demand these days—in 
electronics or dozens of other fields. 

If you’re willing to spend a few hours of your 
leisure time in return for a successful, highly 
paid future, Collier Macmillan Schools can help you. 

Why not send the coupon now for more details 
of our courses. There’s no obligation and 
no representative will call on you. 

Send the coupon. It could be your ^ 

first step towards a brighter future. J 

Collier Macmillan Schools 





Incorporating Britisti Institute of Careers and British Institute of Engineering Technology. 

Australia: College House, 113 Pacific H’way; 

North Sydney, NSW 2060. 

New Zealand: 46 New North Road, Auckland C3. 


List of Courses available: 


Electronics, Radio & TV 
Introductory 
Electronics 
Introductory Radio 
Radio Operation 
Radio & 

Electronics 
Radio Servicing, 
Maintenance & 
Repairs 

Electronic & Radio 
Engineering 
Principles of 
Electronics 
Computer Electronics 
Television Servicing 
Colour TV Receiver 
Servicing 
Transistors 
Communications 
Broadcast Operators 
Certificate 
Amateur Operators 
Certificate 
Aircraft Electronics 
Telecommunication 
Technicians 
Telephony 
Management 
Techniques 
Introduction to 
Computer 
Programming 
Automatic Control 
Electronic Data 
Processing 
Network Planning 
Numerical Control 
of Machine Tools 


Operational Research 
Personnel 
Management 
Advanced 
Management 
Production 
Management 
Production Eng’g 
Advanced Prod. 

Eng’g 

Works Management 
Foremanship 
Quantity Surveying 
Materials Handling 
Marketing 
Marketing 
Marketing 
Management 
Sales Management 
Miscellaneous 
Tech’l 

Natural & Synth. 

Rubber 

Petroleum 

Technology 

Plastics 

General Education 
Uni. of London G.C.E. 
English I 


Improve Your English 
General Education 
Foreign Languages 
Writing 
Fiction 
Articles 
Writing for 
Children 
Reporting 


Post this coupon TODAY. 


Practical Arts 
Practical 
Photography 
Art 

Music. Piano, Guitar 
Mechanical 
Engineering 
Diesel Engines 
Maint’ce 
General Mech. 

Eng’g 

Advanced Mech. 

Eng’g 

Maintenance 

Eng’g 

Boiler insp. & 
Operation 
Welding 

Eng'g Metallurgy 
Refrlg. Serv. & 

Maint. 

Miscell. Professional 
Council of Eng’g 
Inst’s (C.E.I.) 
Examinations 
Aust. Inst, of Travel 
(A.I.T.) Exams. 

Aust. Chamber of 
Ship’g Examinations 
Inst, of Automotive 
Mechanical Eng’rs 
Soc’y of Engineers— 
Civil—Mech.— 
Elec.—(A.M.S.E.) 
Exams 

2nd Class M.O.T. 
(Mar.) 

Electrical Eng'g 
Gen. Electrical Eng’g 


Elec. Instal. & Wiring 
Advanced Elec. Eng’g 
Automobile 

Gen. Automobile Eng’g 
Practical Motor Eng^g 
Serv. Station 
Manage’t 
Aeronautical 
General Aero Eng’g 
Airframes 
Aircraft Engines— 
Piston—^Turb.—Jet 
Civil & Constructional 
Engineering 
Surveying & Levelling 
Civil Eng’g 
Civil & Municip. Eng. 
Geology 

Air Conditioning 
Road Eng’g & 
Construct. 

Structural Eng’g 
Building & Architecture 
General Building 
Air Conditioning 
Arch. Drawing & 

Design 
Architecture 
Basic Architecture 
Carpentry & joinery 
Draughtmanship 
Te^nical Drawing 
Adv'd 

Draughtsmanship 
Mechanical Eng’g 
Design 

Eiem. Draughtsmanship 

Many other 
courses available. 


r 

I 
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Collier Macmillan Schools Dept. 4s-06-3 

Australia; College House, 113 Pacific H’way, N. Sydney, NSW 2060.1 
^ ^ New Zealand: 46 New North Road, Auckland C3. B 

mi Please send me the appropriate Career-book without obiigation. 

Name (please print). 

Address... 

..Postcode. 

Occupation..Age... 


I 

■ 

I I ur 


understand that ail careers advice is available on written or personal application and that no 
representative will call. __ 


I 
I 
I 

J 


VARIETY FARE . . . cont. 


THE WORLD OF MELACHRINO VOL. 2. 
George Melachrino and his orchestra. 
Decca stereo SPA 247. 

On this album, George Melachrino tries to 
outdo Mantovani with the *'lush strings and 
sweet harmonica” bit. Only it ends up too 
sweet, for my taste. People who regard 
Mantovani as too sweet will regard this as 
maudlin. Enough of my opinion. If you like 
sentimental music, then this is good value 
at $2.99. Recording standard is fine and the 
stereo is wide and even. Surface noise is 
low. 

There are twelve tracks: Stardust — 
Dianne — Will You Remember? — A Kiss In 
The Dark — Tenderly — Too Young — 
Lover, Come Back To Me — Moonlight 
Serenade — Lisbon At Twilight — Volare — 
Indian Summer — Arrivederci Roma. 
(L.D.S.) 

★ ★ ★ 

BIG CONCERTO MOVIE THEMES. Geoff 
Love and his Orchestra. Stereo, Axis 
6062. 

Geoff Love and his Orchestra are better 
known by the name under which they 
usually record — Manuel and His Music of 
the Mountains. Love is one of the best 
arrangers around in the light music field 
and his orchestra here present the kind of ^ 
polished performance one finds in their 
other discs. A trifle bland, perhaps, but 
entirely professional. The selection com¬ 
prises: Warsaw Concerto — Rhapsody on a 
Theme of Paganini (18th Variation) — 
Spellbound — Tchaikowsky Piano Concerto 
No. 1 — Cornish Rhapsody — Dream of 
Olwen — Legend of Glass Mountain — The 
Way of the Stars — Grieg Piano Concerto. 
Filmgoers should have no difficulty in 
identifying the films in which these were 
used, if Uiey are old enough to remember 
the one which started it all — Warsaw 
Concerto. Robert Docker plays the solo 
parts competently and confidently. 

The sound is not as clean as one would 
wish, and will not suit those who demand the 
ultimate in technical excellence. Those 
looking for budget priced discs of these 
popular items are unlikely to complain. 
(H.A.T.) 

★ ★ ★ 

SWING AND SWAV. Sammy Kaye. Project 
3 stereo PJL 34744. 

Back in the 40’s and early 50’s, the type of 
music on this disc would be termed warm 
and dreamy, fine for fox-trotting and flir¬ 
ting. Now, if the current trend for Nostalgia 
really does exist, then it should sell well. 
But there is a catch: most tracks are of 
recent origin. So we have recent songs 
arranged as they were in the big band era, 
with a chorus to back them. Good for 
listening and still good for foxtrotting or 
what ever you wish to do today. 

Sound quality is bright and flashy in the 
usual Project 3 standard and stereo spread 
is of the three channel variety. Some sur¬ 
face crackle was evident during the quieter 
tracks. 

Ten tracks are featured: If You’ve Got 
The Time — I’d Like To Teach The World To 
Sing — We’ve Only Just Begun — You’ve 
Got Me Crying Again — The Good times Go 
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Right On — For The Good Times — Those 
Were The Days — The Beat Goes On — Why 
Don’t We Do This More Often — Everything 
Is Beautiful. (L.D.S..) 

★ ★ ★ 

GOLDEN FILM THEMES. Original 
soundtrack music from MGM films 
Stereo. Metro Records (Phonogram 
Recordings) two disc set 2626 005. 

Music from 22 MGM films spanning a 
period of over 30 years is inclucled in this 
selection — from “Gone With the Wind” 
(1939) to the currently running “Ryans 
Daughter”, and the recent “2001 — A Space 
Ddyssey.” 

Some of the better known numbers from 
;he remainder are: Lara's Theme and The 
funeral (Doctor Zhivago) — Forget Domani 
(The Yellow Rolls Royce) — Thank Heaven 
or Little Girls (Gigi) — and so on. 

Main themes are included from Ben Hur 
- Where Eagles Dare — The Bible — The 
ifellow Canary — Kelly's Heroes — Born 
^ree — How the West Was Won — King of 
<ings — The Shoes of the Fisherman — El 

One does not expect the ultimate in hi*fi 
K>und from soundtracks and in any case 
naterial recorded over such a long period 
vill exhibit considerable variation in 
echnical quality. Howeve^*, I imagine the 
nost likely uses for such a set will be as 
)ackground music and “music while you 
vork” to lighten the monotony of household 
chores. In this situation, technical 
leficiencies will go unnoticed. With 
Mother's Day coming up. this set might be 
vorth keeping in mind. (H.A.T.) 

★ ★ ★ 

;OLOURFUL ROMANTIC HAWAII. 
Exotic sounds of the Surfmen. Alshire 
stereo S*5266. 

Lilting melodies of the Polynesian islands 
~ relaxing to listen to. ideal for dancing or 
lining. That sums up Oiis album. Tape hiss 
s evident on most tracks but should not be 
obtrusive if played at a reasonable level. 
»tereo spread is wide and even. 

Eleven tracks are featured: Lovely Hula 
lands — Beyond The Reef — Orchid 
..agoon — Hano Hano — Mahala Pua — 
Uoha Oe — Bali Hai — Hawaiian Wedding 
k)ng — Jungle Romance — Moon of 
danakoora — Polynesian Fever (L.D.S.) 

★ ★ ★ 

JO NO NANETTE. The John McCarthy 
Singers, with orchestra directed Alyn 
Ainsworth and Geoff Love. Stereo, 
Columbia series 299, SOEX 9963. 

Originally produced as “My Lady 
Yienas” in New York in 1919. the original 
tory and script has been heavily adapted 
md overlaid by Caesar. Harbach. Youmans 
ind possibly others to become the “No No 
Janette” currently playing in Australia, 
lie background and story synopsis is 
(iven in the jacket notes, for those whose 
nemory needs jogging. 

This budget-pric^ release from EMI will 
€ good buying for those who like show 
lusic. Overall, it has a happy, frothy sound 
iiat is appropriate to the light4iearted 
nood of the show. The numbers: 

Overture — Opening Cliorus ~ Call Of 
lie Sea — Too Many Rings Around Rosie — 
've (Confessed To The Breeze — I Want To 
le Happy — No No Nanette •— Finale Act 1 
~ Opening Oiorus Act 11 — Fight Over Me 


Quadraphonic Disc 

QUADRAPHONIC SOUND. Demon- 
stration Album. SO system. 
Vanguard lAstor) VSQ IX. 

Side 1 of this new demonstration record 
is devoted to five popular selections 
beginning with a startling “Flight Of The 
Bumble Bee“ by Jean Jacques Perrey on 
the Moog Synthesiser. If ever a number was 
destined for quadraphonic gimmickry, this is 
it. Then follows a short track of passing 
trains, then “The Angel.” “The Circle 
Game” and “Crystal Blues.” ' 

On side 2 there are three classical 
selections: “Hallelujah Chorus” (Handel); 
'.'Allegro from Divertimento in F. K 138“ 
(Mozart); “Lacrymosa from Requiem. Op. 
5“ (Berlioz). 

It's hard to imagine a greater contrast 
than “Crystal Blues" and “Hallelujah 
Chorus” but, after all. this is a demon¬ 
stration disc, more concerned with 
technology than program balance. As 
such, it certainly provides variety on the one 
$3.99 pressing. 

it may also serve to emphasise a point 
that is being made by critics of the matrix 
system: inevitable and undesirable 
prominence of the back channels for 
classical music, when the attention wants 
naturally to focus to the front. “Bumble 
Bee" and “Hallelujah Chorus” provide ideal 
material on which to test your reactions to 
front / back balance. 

The same selections recorded in CD-4 
discrete would provide an enlightening 
contrast. (W.N.W.). 


— Tea For Two — You Can Dance With Any 
Girl — Finale Act III — Take A Little One- 
^ep — Finale Act III. 

The surface is good, the balance is good 
and the recording reacts very well to a 4- 
channel split. (W.N.W.) 

★ ★ ★ 

.AMERICA THE BEAUTIFUj^, The 
Disneyland Concert Band ^d Glee 
Club. Disneyland Record iDQ 1346 
(EMI). 

'This record I found embarassing. the sort 
of feeling you get at a school concert whrere 
everyone is trying too hard and it shows. 
The numbers are: America the Beautiful 

— Yankee Doodle — Dixie — Tramp Tramp 
Tramp — Stars and Stripes Forever — Star 
Spangled Banner — Battle Hymn of The 
Republic — Columbia. The Gem Of the 
Ocean — Service Medley — God Bless 
America. The stereo is nominal and the 
sound quality patchy. Maybe it's just a bad 
choice for Australia (N.J.M.). 

★ ★ ★ 

THE GOLDEN AGE OF THE BANDS. MCA 
.Ml'Alpl26 Astor release. 

We seem to be on a nostalgia kick these 
days, with big band shows coming back on 
stage and TV, and on quite a few records 
like this one, with excellent remastering of 
original recordings. 

Like the Artie Shaw record reviewed 
elsewhere, the top end of the audio spec¬ 
trum is limited but you get your money’s 
worth, with eighteen tracks for $3.99. Some 
of these and the bands involved are: The 
Golden Wedding; Woody Herman — One 
O’clock Jump; Count Basie — Jeepers 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP9M MONO CRYSTAL Stereo CompoHble $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 



AIT cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



PRICE $5,55 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cost cose with expanded aluminium grille. 

Dimensions . 43-66mm diameter 

8-73mm deep 

Output at IKHz .. 52dB ref. IV/dyne/cm 

Response .. 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 
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afine 
combination 


MSP HI-FLUX SPEAKERS-20 WATTS 


MSP's advanced technology and 
craftsmanship has produced an 
exciting new combination of high 
performance speakers for Hi-Fi 
applications. 

Woofer LF-6WAC-16 

A totally new concept in speaker 
design featuring a unique moulded 
housing manufactured from the latest 
high impactglassfilled nylon materials, 
for the ultimate in appearance, 
rigidity, stability and reliability. 

Part Nos. 56328-001/8 ohms. 

56328-002/15 ohms. 
Resonance: 45 ±7 Hz. 

Frequency Response: 35 to 6000 Hz. 
(With tweeter HF-4MBC 35 to 18000 
Hz.) 

Voice Coll Impedances: 8 or 15 ohms 
at 400 Hz. 


Compliance (Equivalent Volume): 
2000 cubic Inches. 

Total Q: 0.33. 

Sensitivity: 100.5 dB. 

Nominal Power Handling: 20 watts 
RMS in recommended enclosure. 

4" Tweeter 4MBC/8-15HF 

Part No. 56254-001. 

Frequency Response: 2000 to 18000 
Hz. 

Recommended Crossover: 4000 Hz 
with 3.3 juF capacitor for 8 ohm 
system. 2 /uF capacitor for 15 ohm 
system. 

Voice Coil Impedances: 8-15 ohms. 
Power Handling: Compatible with 
bass speaker power handling when 
used with suitable crossover network. 
An economical alternati,ve can be 
achieved with a single 6 ]^" wide 


range twin cone speaker. 

W Wide Range Twin Cone 6WACX 

Part Nos. 56327-001/8 ohms. 

56327-002/15 ohms. 

Ideal as an extension speaker for 
stereograms or tape recorders, etc. 
Resonance: 45 ±7 Hz. 

Frequency Response: 35 to 16000 Hz. 
Voice Coil Impedances: 8 or 15 ohms 
at 400 Hz. 

Compliance (Equivalent Volume): 
2000 cubic inches. 

Total Q: 0.33. 

Sensitivity: 102.5 dB. 

Nominal Power Handling: 16 watts 
RMS in recommended enclosure. 

Recommended enclosure designs 
including the application of mid-range 
speakers and tweeters are available. 



4MBC/8-15HF 


LF-6WAC-16 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

I I VaHi# la^ 554 Parramatta Road, Ashfield, N.S.W. 2131. Phone 7975757. 


N.S.W. George Brown & Co. Pty. Ltd., 5195855. VIC. AWA Ltd., 679161. OLD. Chandler Pty. Ltd., 310341. S.A. Newton McLaren Ltd., 510111. AWA Ltd., 722366. 
Gerard & Goodman Pty. Ltd., 23 2222. W.A. AWA Ltd., 286400. TAS. AWA Ltd., 343836. AWA Ltd., 31 5466. 
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VARIETY FARE . . . cont. 


Creepers; Louis Armstrong — In the 
Mood; Henry Jerome — Lady be Good; 
Count Basie — Hamp’s Boogie Woogie; 
Lionel Hampton — Woodchopper’s Ball; 

I Woody Herman — Song of India; Henry 
j Jerome — Avalon; Red Nichols & The Five 
Pennies — Begin the Beguine; Henry 
Jerome — Love Walked In; Artie Shaw — 
Stardust; Lionel Hampton. 

As you can see the artists form a who’s 
who of the time and at the price the record is 
a steal. (N.J.M.). 

★ ★ ★ 

THIS IS ARTIE SHAW Vol 2RCA VPM 6062. 
2 Record set $8.40. 

If you are not lucky or old enough to own 
any of the original 78s of the era of the big 
bands, this two record re*issue of original 
recordings made in the period from 1938 to 
1945 would be a good substitute. The 
engineers have done a first class job of 
removing excessive noise or scratches. 

There are eighteen tracks in all. Some of 
the best known are: Softly as in a morning 
sunrise — It had to be you — Lover come 
back to me — Carioca — Concerto for 
Clarinet — Blues in the night — St James 
Infirmary — Summertime — Time on my 
hands — These foolish things remind me of 
you. 

The cover notes give plenty of in¬ 
formation on the personnel involv^ in each 
track as well as recording dates. Although 
the bandwidth is limited as mentioned 
earlier, these records have given a lot of 
nostalgic pleasure to those who have heard 
them. (N.J.M.) 

★ ★ ★ 

L1BERACE*S PIANO MEMORIES. In¬ 
terfusion Stereo ITFL 34742. Festival 
release. 

Liberace plays his usual competent way 
through a dozen all-time favourites such as: 
Someone to watch over me ■— Close to you — 
It’s impossible -- Clair de lune — Waltzing 
Matilda — The nearness of you — Begin the 
Beguine — Sleepy Time Gal. 

The style would be best described as 
'^cocktail or background”, pleasant to listen 
to but marred by pronounced tape hiss. 
(N.J.M.) 

★ ★ ★ 

POPCORN. Miguel Ramos at the Ham¬ 
mond Organ. Stereo, Calendar 
(Festival) R66 9983. 

You will find no clue on the jacket as to 
the identity of Miguel Ramos, or the model 
Hammond involved, or the identity of the 
associated artists. A pity, because Miguel 
Ramos is a capable musician, who handles 
the instrument in a way which is both en¬ 
tertaining and of interest to popular organ 
enthusiasts. The only criticism may be 
over-generous use of what is otherwise 
well executed percussion. The titles: 
Popcorn — Alone Again — Love Theme 
“The Godfather” — Son Of My Father — 
Amarillo — How Do You Do — Morning Has 
Broken ~ A Horse With No Name — Mother 
And Child Reunion — Without You. 

The quality is excellent and it so happens 


that the recording breaks up nicely into 
simulated four channel with some elements 
of the percussion emerging from the rear 
channels. A good pop organ buy at the 
Calendar price. (W.N.W) 

★ . ★ ★ 

SID PHILLIPS PLAYS BARRELHOUSE 
PIANO. Rediffusion Stereo GGS 1345 
.'\stor Release. 

If you like driving, energetic piano 
playing, in honky tonk or barrel-house style, 
you could give this record a hearing, but I 
think the rather repetitive sound would tend 
to detract from any prolonged listening 
pleasure. 

The twelve numbers include: Sweet Sue 
— I can’t give you anything but love — I 
saw Stars — Is it true what they say about 
Dixie — Chatanoogie shoe shine boy—When 
I take my Sugar to Tea. The sound quality is 
reasonable but the stereo would be best 
described as two channel; with the balance 
control turned to either extreme the pianist 
or the supporting group disappear. 
(N.J.M.) 

★ ★ ★ 

PETULA CLARK, Live at the Royal Albert 
Hall. Astor Stereo SPLP 1405. 

If you’re like me and enjoy Petula Clark’s 
style, give this record a hearing. There are 
ten tracks in all, including a **My Fair 
Lady” medley and others such as: Dont’ 
sleep in the subway — Call me — I couldn’t 
live without your Love — Downtown, 
numbers that are identified with her. My 
only criticism of the disc is a sometimes 
poor balance between the star performer 
and the orchestra, along with the audience 
noises that seem to be a part of so many 
“live” recordings. (N.J.M.) 

★ ★ ★ 

SANDY. Songs by Sandy Denny. Island 
Records stereo IL 34697. Distributed by 
Festival Records Pty Ltd. 

Sandy is a red-haired lass who sings in a 
way reminiscent of Joan Baez. But I would 
rather listen to her than Joan as her manner 
is more fetching and her songs more ap¬ 
pealing. She wrote them all except for 
^Tomorrow is a long time” By Bob Dylan 
and ”Quiet joys of Brotherhood.” She is also 
most competent on piano and acoustic 
guitar — quite a talented lady. And she is 
well backed by a variety of instruments 
ranging from guitars and a mandolin to a 
solo violin and organ. Recording quality is 
good but there is some hiss on some of the 
tracks. 

There are eight other tracks and the 
words to all the songs are in the double 
folder: It 11 Take A Long Time — Sweet 
Rosemary — For Nobody To Hear — listen. 
Listen — The Lady — Bushes & Briars — It 
Suits Me Well — The Music Weaver. 
(L.D.S.) 

★ ★ ★ 

THIS IS NANCY SINATRA. RCA Victor 
stereo VPS-6078. 2-record set $8.40. 

Most of the numbers on this two-record 
set were recorded some years ago, before 
Nancy Sinatra began cutting albums with 
Lee Hazelwood. She displays a large range 
of moods, from that of a ferile sex kitten, to 
sad reminiscing to militant women’s lib. 


NEW 
E-Z-HOOK 
XL CAN 
GET YOU 
OUT OF 

mmp 



Our new XL 
“ExtraLong” 6*^ 
E-Z-Mini-HOOK 
reaches through 
wiring nest a full 
A'" to make safe, 
short-free con¬ 
nections. ... either 
vertically or hori¬ 
zontally with one 
hook. Single con¬ 
tact point assures 
true readings. 
Same durable 
construction and 
field serviceability 
as our standard 
2y4*’ long X-100W 
E-Z-Mini-Hook. 

10 RETMA COLORS 
FOR EASY CODING 
Red, black, blue, 
green, orange, yel¬ 
low, white, brown, 
violet or gray. 



ACTUAL 

SIZE 



E-Z-MINi-HOOK XL 


SQUARE HOLE 
For hooking lat¬ 
erally to compo¬ 
nent leads or 
slipping ver¬ 
tically over 
square Wire- 
Wrap* pins. 

*TRAOeHARK OARONER-OENVER 


$ 1.30 

EACH 

PLUS SALES 
TAX 


AVAILABLE FROM LEADING 
WHOLESALERS 

or send direct to: 


GENERAL ELECTRONIC SERVICES 
PTY LTD 

114 Alexander St, Crows Nest 
N.S.W. 2065 Australia 
Phone 439 2488 
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Although it’s only two years since the very first Silcron turntable was released, this economical and noise-free belt 
driven turntable has captured a substantial percentage of the Australian hi-fi market. The original Silcron Mk. Ill 
appeals to the hi-fi enthusiast who demands perfection yet is cost-conscious; without doubt it is the finest turntable 
available at the price. 

Like all engineers who are also perfectionists, the designers of the original Silcron turntable have recognised the 
need for a deluxe model. And so we release the new Silcron Mk. IV “Isophonic” Series. It combines all the proven 
attributes of the Mk. Ill with new design and engineering features which make it the most outstanding turntable 
available in Australia today ... no other turntable offers as much performance for relatively low cost. 


FEATURES OF THE 


SILCRON TURNTABLES:— 


StLCRON MK. III. 

# Sealed 12 pole synchronous motor. 

# Belt drive . .. noise-free. 

# Wow and flutter — less than 0.04%. 

# Lightning fast speed change. 

# Two speeds — SOVa and 45 r.p.m. 

# Dynamically balanced cast aluminium turntable 
platter. 

# Only 3 moving parts. 

# Anti-static mat at no extra cost. 

# Height above motor board — 2". 

# Precision engineering throughout. 


CHOICE OF MODELS — SILCRON MK. III. 

# Basic turntable only, unmounted. 

# With motor board and timber base. 

# With independently sprung motor board, dustproof pers¬ 
pex cover, professional tone arm and magnetic stereo 
cartridge. 


Note: Dustproof perspex covers and spring mounted timber bases are available for both Silcron models. 


ASK FOR A DEMONSTRATION! 

See your franchised Bleakley Gray dealer. You’ll find it costs very little to step up to Silcron! 

Service facilities and spares are available in all states, if ever required. 

Australian National Distributors: 

) Bleakly Gray Corporation Pty.Limited. 

Head Office: 28 Elizabeth St., Melbourne. Vic. Tel. 63 8101* Telex: 31904 Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555. Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* Perth Office: 27 Oxford St, Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVES: N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801. Tas.: K. W. McCulloch Pty. ltd., 57 George Street, Launceston. Tel 2 5322. 
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SILCRON MK. IV “ISOPHONIC” SERIES. 

• New sealed 8 pole 750 r.p.m. synchronous motor. 

• Belt drive . . . noise-free. 

• Wow and flutter — less than 0.04%. 

• Lightning fast speed change. 

• Two speeds — 33V3 and 45 r.p.m. 

• Dynamically balanced cast aluminium turntable 
platter. 

• Four times the power of the Mk. III. 

• New centre bearing shaft assembly. 

• Acoustically insulated turntable platter and pick-up 
assembly which eliminates acoustic feedback. 

• Tone arm tracking is constant. 

• New vibration absorbent anti-static mat. 




SILCRON MK. IV 


CHOICE OF MODELS 

# Basic turntable, unmounted. 

# With professional quality tone arm. 

# With attractive oiled teak base. 

# With professional tone arm and attractive oiled teak base. 

























VARIETY FARE 


Whether you like her style of singing or not, 
you’ve got to admit she is a great per¬ 
former. 

The recording standard does not get such 
high marks though. It is of the very definite 
two-channel stereo variety with Nancy in 
one channel and the orchestra in the other. 
If you turn one channel off, you can hardly 
hear Nancy. It is very heavily recorded, so 
that some cartridges will distort and 
mistrack. And tape hiss is evident. If you 
like Nancy Sinatra, it’s not a bad buy, but 
otherwise, listen before you buy. 

Some of the tracks are: Not The Lovin’ 
Kind — This Little Bird — So Long Babe — 
How Does That Grab You, Darlin? — These 
Boots Are Made For Walkin’ — Crying 
Time. (L.D.S.) 

★ ★ ★ 

EMERGENCY WARD. Nina Simone in 
Concert. RCA Victor stereo LSP-4757. 

A strange album, this one. Recorded live 
at various concerts. Side I begins with an 
audience clapping and yelling in unison, 
*’We want Nina.” On she comes and belts 
out an 18*/^ minute medley of “My 
Sweet Lord” and “Today is a Killer.” She is 
backed in parts by the Bethany Baptist 
Church Junior Choir of South Jamaica, New 
York. That’s a mouthful isn’t it? 

Side 2 is much the same formula with 
“Poppies” and “Isn’t It A Pity” lasting for 
fifteen minutes ten seconds. At the end, 
you’re either exhausted because of an 
electrifying performance or terribly an¬ 
noyed because of the lack of variety. You 
will have to make up your own mind. I have. 
I don’t want Nina. (L.D.S.) 

★ ★ ★ 

PAINTED POETRY. Robert John Gallo. 
Daffodil Records stereo DDL 34692. 
Distributed by Festival Records Pty Ltd. 

Robert John Gallo is a Canadian at 
least the record was originally cut in 
Canada. He is a musician who is at the 
forefront of the trend away from the pound¬ 
ing guitars towards improvisation on a 
great variety of instruments — in this 
respect he is very similar in approach to Cat 
Stevens. In fact, he even looks like Cat 
Stevens. His songs tend to be more lively, 
though. Recording quality is excellait but 
there is some tape hiss. Definitely worth 
listening to. 

Track titles are: Wake Up — Love Is Like 
A Circle — Here In My R^m — Time To 
Feel The Pain — It’s The World — Lend Me 
A Dollar Simple Song — Carry On Carol 

— I Don’t Usually ~ Tear Down The Circus 

— I Lost My Way — Painted Poetry. 
(L.D.S.) 

★ . ★ ★ 

STEAM PANORAMA volume 5. Mono, 
Steam Action SAP 001. (from Steam 
Action Productions, PO Box 75, Ormond 
3204. $5.75 plus postage, $6.10 posted to 
any address in Australia.) 

Primarily, this is an album for Australian 
steam loco enthusiasts. Its seventeen 
tracks, which play for 48 minutes, carry 
recordings of well known locomotives 
thundering past the microphone into 


history. The first six tracks are from South 
Australia. Track 7 crosses into NSW via the 
Silverton “Tramway” leading to material 
for tracks 8 to 12. The rest of the sounds 
come from Queensland. Appropriately, the 
setting for each sound scene is explain^ in 
the notes. 

The recordings have all been carefully 
made but, being in mono, they lack the 
ultimate dramatic impact of stereo 
recordings. If you just want sheer sonic 
impact, then look for a steam track in stereo 
and play it through four channels. But, if 
you’re more interested in railway history 
then you’ll undoubtedly prefer this one. 
(W.N.W.) 

★ ★ ★ 

THE BARRY HUMPHRIES BOOK OF 
INNOCENT AUSTRAL VERSE. Stereo. 
(Philips), 6:1.59611. 

There are no less than 27 poems in this 
collection, and not one name you are likely 
to recognise among the authors. Barry 
Humphries recites them all with the 
broadest possible accent and inflects his 
voice in remarkable fashion according to 
the requirements of each poem — swaggie, 
bush dweller, city worker, homestead 
housewife, punter . .. and so on. 

In his sleeve note. Humphries outlines 
the range of sentiments and poetic skill 
involvecl: — “I have mingled the pompus 
(sic) with the poignant; inspired doggerel 
with patriotic paean. Tlie felicities of the 
untutored poet and the unconscious 
drolleries of the practised versifier ...” 

The poems date from as early as the last 
two decades of the 19th centrury to as recent 
as 1970. The sentiments expressed relate 
mainly to rural Australia and city life in the 
difficult early years. (H.A.T.) 

★ ★ ★ 

FIRST DAYS. May 1972. Compatible stereo, 
4.5rpm 7in EP. (From R. A. Mudie, 23 
Douglas St, Lockleys, SA 5032. $2.07 
posted) 

Steam train records seem to be coming 
thick and fast at present. This 7in EP 
carries 8 tracks, albeit fairly short tracks, 
recording a run of the reconditioned South 
Australian streamliner 520. Sandy Creek, 
Salisbury, Bridgewater, Goodwood and Mt 
Lofty are names which will mean most to 
SA listeners. 

Recorded in stereo by Bill Mudie, radio 
5AN breakfast show announcer, the tracks 
give a faithful account of 520 in action, 
slipping on the wet rails and elsewhere, 
speeding through Elizabeth with the 
exhaust merging into a solid wall of sound. 

Four other recordings are available form 
the same source as follows; AA2 stereo “RX 
Class Veterans”; AA3 mono “C38 Visit To 
SA”; AA4 mono “Narrow Gauge Vol 1”; 
AA5 stereo “621 In Steam”. The lastnamed, 
in full colour jacket will be slightly dearer 
than the others at $2.52 posted. (W.N.W.) 

★ ★ ★ 

Also received . . . 

The following records have not been played 
all through, but have been sampled to 
assess technical quality. Unless otherwise 
stated, the discs may be assumed to be 
technically satisfactory. 

HOLIDAY IN GREECE.' Zambete’s Magic 
Bouzoukis. Stereo, Columbia “Worldwide 
Series” SCXO 6508. Twelve mumbers in the 



AUDIO 

MODULES 

For mixers, public address, Hi-Fi, 
Guitars, Background Music, 
e Professional Quality Finish 
e Professional Performance 

001 

Power Amplifier 

32 watts R.AA.S. at 0.1% T.H.D. Response 
lOHz — lOOKHz. 

$16*35 with power supply diodes. 

$15.35 without diodes. 

002 

Comprehensive Preamp. 

Drives ail Auditec power modules. In¬ 
puts magnetic P.U., ceramic, tuner, 
Aux. 0.1% T.H.D., Response lOHz — 
lOOKHz. 

$14.56. 

1005 

A.M. Tuner Module 

High sensitivity, wide audio response. 
$24.20 complete. 

$17.75 on printed board only. 

009 

018 

100 and 60 Watt Power Amplifiers. 
Suitable for P.A. and Guitar, less than 
0.2% T.H.D. Max O/ P 125 watts R.M.S. 
009, 60 watts 018 Short-circuit proof! 009 
$49.93 018 $31.95. 

010 

017 

Ten Watt / 12V Modules 

Operate from car battery. 10 watts 
R.M.S. at2.5%T.H.D. Response 60Hz— 
20KHz. 010 is ruggedly moulded in 
plastic. 

$14.95 

017 is In printed board form. $16.95. 

015 

(Ulus- 

trated) 

Mic./ P.U./ Guitar Preamp. 

Takes low, med. or high impedance mic, 
balanced or unbalanced. Has bass, 
treble, vol. controls. Drives all Auditec 
power modules, and 016. 

$11.38. 

016 

Mixer Module 

Mixes up to 6 015's, and drives ail 
Auditec power modules. $6.75. 

013 

Siren Module 

Continuously' undulating, or manual 
operation. Supply 12 — 90V. Output IV. 
$8.90. 

014 

European (Hee>Haw) Siren 

Supply 12—90V, Output IV. 

$8.90 

020 

021 

022 

Mixer Preamplifier Modules 

020 and 021 are microphone pream¬ 
plifiers and 022 is bass and treble stage. 
Suitable for use with 016 for mixers, or 
with power amps, directly for 
economical P.A. systems. 020 $6.70, 021 
$7.60, 022 $7.95. 

023 

Regulated Supply Module 

240v Input, 18V. D.C. regulated at 100 mA 
output. $11.45 

All modules are complete and tested, and are 
ready to wire into your system. Chassis and 
auxiliary components are available at cost price. 

All modules fully guaranteed. Prices plus27V2% 
sales tax (or 15% where use is exclusively for 
public address). 

(Public address) order by Cash, Cheque or 
C.O.D. for immediate delivery of ail Modules 
and Components. 

AUDITED AUSTRALIA 


P.O.BOX 258 

SPIT JUNCTION,NSW 2088 


Please send full details (without obligation) of 

□ 001,2 □ 1005 □ 009, 018 

□ 010, 017 □ 015, 016 □ 013, 014, 023 

□ 020 , 021 , 022 

To: 

Name. 

Address..: —. 

.Postcode. 
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AVAILABLE FROM ALL LEADING 
& ELECTRICAL SUPPLY HOUSES. 


LBO-311 3" OSCILLOSCOPE 

This 75mm (3") oscilloscope meets the require¬ 
ments for a low cost general purpose instrument 
for waveform observation up to ImHz without 
sacrificing the sensitivity. It has an effective display 
area of SxIOdiv. (1 div. = 6mm). 

Recommended for use where elaborate oscillo¬ 
scopes are not necessary, as in service shops, ham 
stations and educational institutfons. 


LAG-26 AUDIO GENERATOR 

LAG-26 is a stable generator for testing all types of 

audio circuits from simple devices to hi-fi amplifiers. 

Operating controls are functionally laid out for 

ease in handling. This instrument is well adapted 

for all round use in servicing and instructional 

purposes. 


AUDIO VHF LEADER 'L' SERIES 
MATCHING WORKSHOP INSTRUMENTS 

•LBO 311 - 3"Oscilloscope 

• LSG16-Signal Generator ^ ^ 

•h 


LSG-16 SIGNAL GENERATOR 
Here is a compact solid state RF signal generator 
designed for the hobbyist, service bench and tech¬ 
nical instruction. The generator is an updated 
version of the well known LSG-11 signal generator. 
It is designed specifically for checking and aligning 
IF circuits and tuners in AM, FM radios and TV 
sets. The circular calibrated frequency scales insure 
high accuracy in setting and readout. 


FOR MORE INFORMATION CONTACT: 


^ WARBURTON FRANKI 


• ADELAIDE 56-7333 • BRISBANE 52-7255 • HOBART 23-1841 

• MELBOURNE 69-0151 • PERTH 61-8688 t SYDNEY 648-1711 
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typical Greek style which has become 
familiar through films and recordings. 
SORTA COUNTRY. Stereo, Calendar 
(Festival) R66-438. Sixteen tracks by 
Australian C & W artists, including Reg 
Lindsay, Tex Morton, Heather McKean, 
Jimmy Little. 

FROM WITHIN. Dionne Warwick. Stereo, 
Scepter (Festival) two disc set SJL 245/ 6. 
A generous 32 tracks by the popular 
coloured entertainer. Mediocre sound in a 
few tracks, but mainly satisfactory. 
LIBERACE. A musical souvenir of 
Liberace's second Australian tour. Stereo, 
Dot Records (Festival) two disc set ZL 307- 
8. Has 19 tracks, including one medley. 


Jazz and Rock... 

NLLL.XBOK. Dallwitz-Monsbourgh Jazz¬ 
men. Swaggie stereo S1303. 

Dave Dallwitz is one of those canny 
fellows who has always invested whatever 
he is doing with an Australian character. He 
wrote most of the tunes for this album for a 
group led by Ade Monsbrough on tenor 
saxophone and claripet. 

If anybody wanted to know what jazz 
sounded like in Australia I would not 
hesitate to play this record. Of course we all 
know that most Australian trad jazz is an 
emulation of New Orleans in the twenties. It 
has a depressing lack of integrity. You 
could not say that about the Dallwitz- 
Monsbrough record. 

This is good-natured jazz with a dif¬ 
ference. The ensemble passages create 
tonal colours that remind me of early Creole 
jazz in form, yet the sounds portray the 
astrigency of the Australian character. 

There is also a delicacy about this music 
which I think distinguishes our original jazz 
from anything played in other parts of the 
world. 

Performers are Bob Barnard (trumpet), 
Tas Brown (clarinet), Neville Stribling 
(baritone sax and clarinet), Vic Connor 
(piano), Joe McConechy (bass), Peter 
Cleaver (guitar) andLen Barnard (drums). 
It was recorded last year by Ernie Rose at 
Bill Armstrong’s. A beauty.. (G.W.) 

★ ★ ★ 

KKRKIE HIDDELL. Bootleg stereo BLA 
030. 

Kerrie has sung with the Daly-Wilson big 
band and at many jazz venues. She makes 
her-debut here as a ballad singer and what a 
brilliant record it is. 

Graeme Lyall did the arrangements and 
the LP was recorded by John Sayers at Bill 
Armstrong’s studios in Melbourne. Kerrie 
couldn’t have chosen a better combination 
to help her break out of a mould. 

Such is the philosophy of the rock and pop 
world these days that anyone with a jazz tag 
is regarded as quite square. Although 
recognised as a brilliant performer in jazz, 
Kerrie has been unknown to the rockers. 

She gets through on this disc, with “Let it 
Be’’, “You’ve Got a Friend” and a stirring 
performance of Aretha Franklin’s “Spirit in 
the Dark”. 


Producers of the album were Lyall, Brian 
Cadd and John Sayers. Kerrie dubbed the 
backing vocals to all but one of the tracks. 
The album sounds a whole lot better than 
many of the superstar efforts which are 
imported from overseas. (G.W.) 

★ ★ ★ 

LADY LOVE. Billie Holiday. United Artists 
stereo 934613. 

This record was made on the European 
tour made by Billie in 1954. It was in Ger¬ 
many. Many had said that Billie was past it. 
But on this trip she sang superbly. The 
accompanying musicians were in there, 
greatly inspired. 

On side one, Billie sings with pianist Carl 
Drinkard, drummer Elaine Leighton and 
bassist Red Mitchell. 

“All of Me” is too short. “What a Little 
Moonlight Can Do” is typical Billie Holiday. 
A trite lyric converted into a human 
document by Billie’s singing style. 

The second side was a jam session with 
the Red Norvo Trio, featuring Jimmy 
Raney on guitar, the Buddy Franco Quartet 
and Beryl Booker’s trio featuring once more 
Elaine Leighton on drums. 

“Billie’s Blues”, with its laconic lyric, 
stretched out to more than 11 minutes of 
inspired jazz. (G.W.) 

★ ★ ★ 

NEW ORLEANS TO CHICAGO. Earl Hines 
and Armand Hug. Swaggie stereo S1294. 

The Earl Hines half of this LP was 
recorded in Melbourne last year by John 
Sayers at the Bill Armstrong studios during 
“Fatha’s” tour of Australia. The Hug sides 
were recorded the year before for Swaggie 
at the New Orleans Jazz Museum, New 
Orleans. 

It is extraordinary, and a joy, that Hines 
has held a breath-taking reputation as a 
jazz improviser since playing with Louis 
Armstrong 50 years ago. 

On these tracks, “I’ve Got the World on a 
String”, “Sweet Lorraine”, “Blues in 
Thirds”, and “Rosetta”, Hines demon¬ 
strates that the jazz performer is at all 
times a composer of new and beautiful 
melodies. As Dick Hughes points out on the 
inspired liner notes, Hines is not as 
aggressive as he was, but he is just as 
spirited. 

Armand Hug is a collector’s item at any 
time, a consummate stylist and his side is a 
true classic. (G.W.) 

★ ★ ★ 

EUROPE ’72. Grateful Dead. Warner Bros 
stereo 3WX 2668. 

The music of the Dead is blues based. The 
improvisations swing around Jerry Gar¬ 
cia’s guitar and Ron McKeman’s har¬ 
monica. 

This three-LP set was recorded on a trip 
to Europe last year with recordings being 
made at the Tivoli Gardens, Copenhagen, 
the Lyceum, London and Olympia Theatre, 
Paris. 

It’s as well to check the titles out with 
those on Grateful Dead LPs already in your 
possession. Most of the tunes are standards 
in their repertoire. 

The Dead are widely imitated but seldom 
equalled. “One More Saturday Night”, 
“Sugar Magnolia” and “Hurts Me Too” are 
nicely paced, involving performances. 
(G.W.) ® 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT AM. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using aii silicon transistors 50 WATTS — RMS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R.M.S. Total output 
50 watts R.AA.S. 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 + Idb. 

HUM A NOISE: 

Aux. 70db. Mag. 60db: 

INPUT SENSITIVITY; 

Mag. 2mv. Aux. 250mv 
EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c/s -f 13db. Treble lOkc/s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc/s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c / s 5db.> 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two se,ts of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone 4ack Is situated on front 
panel. 

DIMENSIONS: 

l 6 V 2 in X nin. deep. Weight lbs. 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 



$ 159.00 


Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 



Model C700 


All units wired with sockets & control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 
$10.00 extra. 


NEW MODEL C600-T 36 WATTS RMS 

36 WATT (18 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMULATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) £r tape 
monitor switch. SUPPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH. 


$158 


FREIGHT 

EXTRA 


NEW MAGNAVOX-ROLA 3 WAY SPEAKER SYSTEM 

FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 WATTS R.M.S. 


DRIVE UNITS: 

Magnavox 8-30 High Performance 8In Bass Unit a 
MagnavoxS.J — 6ln Mid Range Speaker e Rola X30 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM In 1.6 cubic ft cabinet In 
Walnut or Teak Veneer (Size 24" x 16 Vi" x 11"). 

$69.50 ea. Packing & Freight Extra. 


SPEAKER KIT: (less cabinet) comprising 1 8*30 speaker, 
1 6J speaker, 1 Rola X30 dome tweeter, 1 1mh. in¬ 
ductance, 1 8mfd. & 1 4mfd. polyester condenser, 1 3" 8* 
1 6'' tube, innabond & speaker silk, plans for cabinet. 

$36.00 Rag Post & Packing $2.00 Extra. 


SPECIAL HI-FI SYSTEM FROM CLASSIC 

PIONEER SA-600 
AMPLIFIER 
OR KENWOOD 
KA 4002 



MAGNAVOX 

ROLA 

3 WAY SPEAKER 
SYSTEM 

AS ADVERTISED 
ABOVE 

$ 460.00 

FREiQHT 

BPACKiNG 

EXTRA 


GARRARD ZERO 100 
RECORD CHANGER 



Fitted with Shure Magnetic Car¬ 
tridge 8 Diamond Stylua Supplied 
with timber base 8 perspex cover. 


COMPLETE 2S WAR STEREO SYSTEMS FROM S199.00 


^1 ACCI^ 245 PARRAMAHA RD, HABERFIELD 2045 

VaLMOOIV# AML/Iw phones 798 7145, 798 6507 
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PRODUCT REVIEWS 
AND RELEASES 


TEAC AC-9 cassette player 


virtually nonexistent but a certain amount 
of hiss was apparent at high volume levels. 
Otherwise, reproduction on test cassettes 
was very pleasant. 

Supplied with the AC-9 is a com¬ 
prehensive accessories kit comprising 
mounting hardware, power and speaker 
leads, tape head cleaning outfit, demon¬ 
stration tape and a well illustrated hand¬ 
book. 

With its rugged construction and simple 
**eyes off*’ operation, the Teac AC-9 would 
make a desirable travelling companion, 
particularly as one can pre-record (on 
another machine) a personal choice of 
music or even such things as lecture notes. 
Time otherwise wasted in traffic holdups 


Motorists faced with long hours 
behind the wheel, either for business 
or pleasure, often find that the en¬ 
tertainment provided by the car radio 
is lacking in variety. An alternative 
source of entertainment is the 
cassette player, and this new unit 
from Teac should find ready ac¬ 
ceptance. 


The AC-9 is housed in black plastic and 
metal with a non-reflecting matt finish. The 
few controls are simple enough to be 
operated without taking one’s eye off the 
road. Two small knobs control tone and 
volume while a roller type control provides 
balance adjustment. 

To operate the player, a pre-recorded 
cassette is inserted in the aperture at the 
top, thus switching on the transport motor 
and the amplifiers. If the cassette is in¬ 
serted with side 1 uppermost and the right 
hand button is pressed lightly the deck wiU 
play back that side until the end, where it 
pauses momentarily and then reverses to 
play the other tracks. Instant reversing at 
other times is brought about by pressing the 
desired direction button. 

Fast forward or rewind is achieved by 
pressing either button in all the way and 
holding it until rewind is finished (about 80 
secs for a C60 cassette). To stop the tape the 
stop button is pressed lightly; pushing it 
right in ejects the cassette and switches off 
the power. 

Change of direction, indicated by two 
small green lamps, is controlled by a pair of 
solenoids. These change over the two cap¬ 
stans and their associated pinch rollers. 

The two power amplifiers appear to use 
quasi-complementary symmetry output 
stages and under test delivered 1.55 watts 
per channel before clipping. This level of 
power output does not tally with the figure 
given in the owner’s handbook of 6 watts per 
channel, but it is more in keeping with the 
total power consumption figure of 50()mA at 
12V. 

Under normal road conditions the sound 
level from the two optional speakers should 
be more than adequate but under high speed 
conditions or over some of the noisy non 
skid surfaces existing in outer areas, the 
contest could be a little uneven. 

When we bench-tested the deck with the 
Teac speakers, a slight treble emphasis was 
apparent, this being confirmed by playing a 
pre-recorded cassette with a numl^r of test 
tones. This would tend to be an advantage in 
a vehicle, where there is a fair amount of 



sound damping material present, including 
the passengers. 

The play-back quality would be very 
dependent on the capabilities of the 
machine on which the original dubbing or 
recording was made. Mechanical noise was 



For those who tire of using matches 
in the kitchen, Plessey have released 
an improved version of their electric 
gas lighter, the "'Magispark'". 

Housed in an attractive moulded case, the 
lighter can be operated by the thumb or 
forefinger of either hand, with equal ease. 

The overall length, including the light 
alloy spark tube, is 240mm with base 
dimensions of 70 x 35mm. Power is derived 
from a single *‘C” size cell, with a claimed 
average life of 1 year. 

In operation, a single transistor inverter 
charges a storage capacitor; the charge is 
periodically dumped through the primary of 
the spark coil when a gas filled spark gap 
cartridge breaks down each time a par¬ 
ticular voltage level is reached. 

We tried the “Magispark” on a number of 
fuels, including town gas, liquefied 
petroleum gas and methylated spirit, with 
varying success. On town gas, ignition was 
rapid, regardless of gas flow, but on 
liquefied petroleum gas the flow had to be 
reduced to a minimum to ensure ignition. 

A small cup filled with methylated spirit 
was tried next and we had no trouble 
lighting this; spirit camping stoves should 


could thus be used to advantage. 

Teac entertainment products are 
distributed by Australian Musical In¬ 
dustries at 155 Gladstone St, South 
Melbourne 3205 or 619 Pacific Highway, St 
Leonards 2065. (NJM) 



therefore present no problems. 

The “Magispark” has a recommended 
retail price tag of $5.95 including sales tax 
and battery, and should be available in the 
kitchenware department of most large 
stores (N.J.M.) 
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Ilie Gariaid Zero-lOOf 
no other tumtaUe can do 
so much for your Hi-R system 


Don't take our word for it, read what the experts have to say. 


"Now and again, in the world of aMdio, there comes 
a piece of equipment that is not only different 
enough to catch public imagination but also 
technically sound enough to allay the suspicions 
of the ultra-conservative. Such a device is the 
Garrard Zero 100" 

Records and Recording (UK) 

"A simple list of all the Zero-100 features should 
serve to spotlight the changes that have been 
incorporated in this model... 

15-deg. vertical tracking angle adjustment/ 
Sliding-weight stylus-force adjustment — easy to 
adjust as little as one-tenth of a gramme/Magnetic 
anti-skating control/Spring-loaded tonearm safety 
restrictor (lock)/Long-taper variable speed control/ 
Illuminated stroboscope, with two bands of lines, one 
for each speed/Rotating manual spindle/Proven 
Synchro-Lab motor-combination of induction and 
synchronous types/Full-diameter platter/Safe 
2-point record support/Handsome combination of 
chrome, brass and plexiglas for tonearm mounting." 
Audio (USA) 

"The most striking feature of the pickup arm, of 
course, is the auxiliary rod to the right of the 
straight, rectangular cross-section aluminium arm. 
This is pivoted at both ends and its effect is to ro¬ 
tate the cartridge housing directly above the stylus 
tip so that at all points, as the pickup tracks across 
the record, the plane of the stylus motion remains 
truly at right angles to the groove. This causes the 
reproducing stylus to imitate the motion of the cut¬ 
ting stylus very accurately in tracking the recorded 
waveform, and is in contrast to the normal pivoted 
arm which tracks in an arc across the record. The 
angular error is a small, but important, source of 
harmonic distortion" ^ 

The Gramophone (UK) 



% Also available in a single playerversion ... The Zero-1 OOS which incorporates the 
same outstanding features of the Zero-100 and provides the facility for automatic play of 
single records. 


For more than 50 years Garrard has led the world in turntable technology and pro¬ 
vided millions of people with countless hours of listening pleasure. Thorough 
research, creative product development and rigid quality control have assured 
Hi-Fi enthusiasts and equipment manufacturers of consistent quality. Makers of 
the world’s finest record players, radiograms and Hi-Fi systems have repeatedly 
made Garrard turntables the automatic choice for their equipment. Garrard has 
pioneered and introduced virtually every significant new feature in record playing 
units, making considerable contributions to the present high standards of high 
fidelity. Two "Queen’s Award to Industry" the "Mercurio d’Oro" (Italy) and 
"Maker of the Microphone" (USA) are awards presented to Garrard as a result 
of their engineering achievement and progressiveness. 

The models illustrated below are representative of the current advanced range 
of Garrard turntables. Twelve models are available comprising both automatic and 
single play versions to suit individual requirements. 



The pivoting head at the start and end of a playing cycle. 


1. Brass counterbalance weight 

2. Magnetic bias compensation 

3. Rigid acrylic pickup arm 
housing 

4. Gimballed pivots 

5. Stylus force adjustment 
(underarm) 

6. Low resonance pickup arm 

7. Control arm 

8. Control link pivot 

9. Pickup head pivot 

10. Vertical cartridge 
angle adjustment 
(on auto player only) 

If you’d like to read our full 
facts on the Zero-100 write 

now for colour brochure 


Piessey Ducon Pty. Limited 
Viliawood, N.S.W. 2163 

For further information contact 
National Distributor: 

Audioson International Pty.Ltd. 
New South Wales: 

64 Winbourne Road, Brookvale, 
Sydney. 

Victoria: 

49 Westbank Terrace, 

Richmond, Melbourne. 

South Australia: 

9 Osmond Terrace, Norwood, 
Adelaide. 

Western Australia: 

57 Division Street, Welshpool. 

Queensland: 

72 Wickham Street, Valley, 
Brisbane. 
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NEW PRODUCTS 




Solid-state engine analyser works well 

The home mechanic and the professional alike, often find the need for a multi- 
3urpose test meter for checking the electrical system of motor vehicles. The 
EA-77 from University-Graham Instruments should meet most such 
requirements. 


The “Solid State Engine Analyzer**, as the 
makers call it, is fitted in a neat moulded 
case, 180 X 135 X 82mm, with a flexible 
carrying handle. The range switch provides 
the following positions: off, in which the 
meter movement is shorted to provide 
damping in transit; two tachometer ranges 
for 6 cylinder and 4-8 cylinder engines up to 
6000 rpm; DC voltage ranges of 0*3,0-15 and 
0-30; an ohmmeter range; dwell angle 
measurement; 90 amp current range using 
an external shunt; a spark test; 0.22uF 
substitution capacitor; battery check 
position. 

Each scale is colour coded to match the 
printing on the photo-anodised panel. The 
scale appears to be silk screened in enamels 
rather than printed, so fading due to ex¬ 
posure to sunlight should be no problem. 

Two sets of test leads are provided, one 
with a pair of insulated crocodile clips. The 
other is fitted with a earphone type plug on 
one end and a 90A shunt on the other. With 
this method, the way would seem to be open 
for the manufacturers to provide additional 
current shunts to cover lower ranges such 
as those involved in lighting and similar 
circuits. 

The resistance measuring range would be 
normal open or closed circuit observations. 
However, it would be limited in respect to 
contact problems, as the smallest 
resistance readable is 100 ohms. 

Power for the resistance range comes 
from a ‘C’ size cell, while the tachometer is 
powered by a small 9V transistor battery. 
There is no mention in the instruction 
booklet about using the tachometer on 
vehicles fitted with CDI ignition systems, 
their fast risetimes posing a problem for 
tachometer designers. 

We applied the instrument to typical 
situations, mainly on a conventional 4 
cylinder car, and using the tachometer. 


Battery Eliminator 

A Et R Electronic Equipment have 
released a new improved version of 
their popular battery eliminator, the 
PS203, with electronic overload 
protection. 

Mounted in a neat moulded plastic case 
measuring 140 x 140 x 80mm the eliminator 
has a polarised 2 pin plug for connection to 
the load and a plug and socket type of 
voltage selector on the front panel. 

Tested over a range of load currents at 
differing voltage settings the unit exhibited 
excellent voltage regulation up to the rated 
current limit of 500mA. After this point the 
voltage fell off rapidly. The current into a 
short circuit was limited to lamp. 



ammeter and voltmeter functions. It per¬ 
formed well and would appear to have t^en 
designed by people who understood the 
basic need and the type of specialised in¬ 
strument needed to fill it. 

We feel the EA-77 will find ready ac¬ 
ceptance, particularly with the dedicated 
home mechanic. It is distributed by 
University Graham Instruments, 106 
Belmore Rd, North Riverwood 2210 and 
carries a recommended retail price of 
$57.50. 



The PS203 carries an approval number 
from the Victorian Electricity Authority so 
should present no safety problems to the 
user. The recommended retail price is 
$30.89. 

Enquiries may be directed to any trade 
stockist. 


RADIO SUPPLIERS 

MAIL OF^DER SPECIALISTS 
323 Eli/<d)otii Street, M(;!l)ourne 
(2 doors from Little Lonsddle Street) 


electronic 
kits for 
beginners 

POPULAR IMPORTED ELECTRONIC 
KITS, NO SOLDERING, EASY TO 
ASSEMBLE, BATTERY OPERATED, 
SAFE, SUIT ALL AGES - 
CHILDREN & ADULTS, BOARD 
TYPE CONSTRUCTIDN WITH EASY 
TO FOLLOW INSTRUCTIONS THAT 
MAKE THEM IDEAL GIFTS. 

CRYSTAL RADIO KIT No. 
28207, tunes AM broadcast band, 
simple 1 hour construction, no 
batteries, ideal for beginner, $4.25 
post and pack .50c 

AM TUNER AMPLIFIER KiT 
No. 28241, build your own 3 
transistor tuner and amplifier, all 
parts transistors, tuning gang, 
transformers, speaker etc. $12.50 
p.p. .75c 

10 PROJECT ELECTRONIC KIT, 
NO.28202, 10 working projects, 
SOLAR battery. buTlcIs radios, 
oscillators, signal generators, all 
solid state. $7.50 p.p. .75c 

15 PROJECT ELECTRONIC KIT 
No.1544, learn electronics with 
each project. Build these, morse 
code oscillator, radios, alarms, 
sirens etc. $9.90 p.p. .85c 

IC-20 20 PROJECT 

ELECTRONIC KIT, learn aboUt 
intergrated circuits with this 
educational kit. 20 working 
projects including intergrated 
circuit. $11.90 p.p. .95c 

50 PROJECT KIT No.2820l 
DELUXE MODEL, 50 working 
projects, educational entertaining, 
ail solid state, includes everything, 
nothing to buy. constructed in 
hardwood case, panel meter, 
radios, amplifiers, burglar aiarrhs, 
tachometer, test equipment, good 
value-$19.50 p.p. $1.20 

DELUXE 150 ELECTRONIC 
PROJECT KIT using intergrated 
circuits. Contains ail parts for 150 
different working projects 
including I.C. diode & transistor 
radio, electronic switches, relays, 
alarms, test equipment, etc. etc. 
Very good value, Prices $30.95, 
p.p. 95c. 
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NEW PRODUCTS 



Selection is simple; from our brochure. Yours for the asking. 

adcola products pty. limited 

VIC.: 22 Firth St.. Doncaster, 3108 ITel. 848 3777) 

N.S.W.: 59 Moxon Rd., Punchbowl (Tel 709 5293) 

S.A.: Graphic Electronic Industries Pty. Ltd. Adelaide (Tel 51 4208) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel 8 4137) ra 7 
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Adcola solves 
printed circuit 
soldering problems 


Printed circuit soldering — a recognised problem area. 
Adcola soldering tools and tips, designed and calibrated for 
the job — a known answer to the problems. Adcola tools 
obviate delamination, track separation from substrate, dry 
joints, component damage and destruction, intermittent joints, 
poor appearance. 

Adcola has a special range of tips for printed circuit work — 
and the precision made soldering tools to run them at the 
correct temperature 

Selection is simple — from our brochure. Yours for the asking. 


Australian DVM 

A new fully solid-state digital volt- 
ohm meter of local manufacture has 
been released by Scientific Elec¬ 
tronics of Bayswater, Victoria. 



The model DVMlOO is a DC volt-ohm 
meter which provides 5 voltage and 6 
resistance ranges. The instrument is of 
hybrid design and makes use of a number of 
standard linear and digital ICs, enabling 
easy replacement of components and thus 
reduces maintenance costs. 

The readout is a single-plane gas 
discharge type providing V /2 digits 22mm 
high (0.55in). A circular polarised filter is 
used to give high contrast for all ambient 
light conditions, the display being easily 
read at 12 metres (40 feet). The ranges are 
calibrated for full scale reading of 1000, 
with over ranging to 1999 available on all 
ranges. 

The conversion technique used is dual¬ 
slope integration, with sampling at 200ms 
intervals to give high rejection of 50Hz AC 
ripple and a stable reading. BCD output 
direct from the storage latches in com¬ 
plement form is available as a wired-in 
option. 

Response time is rated at 2 seconds. 
Resolution for voltage measurement is 
down to lOOuV, and on the resistance ranges 
100 milliohms. Maximum common mode 
voltage is ±400V, while the rated operating 
temperature range is 5 — 45 degrees C. 
Accuracy on voltage measurements is 
quoted as O.lpc of reading +1 digit, with an 
input resistance of lOM on all ranges. 

Enquiries should be directed in the first 
instance to Scientific Electronics Pty Ltd, 
42 Barry Street, Bayswater, Vic 3153. 


Bleakley Gray appointments 

Bleakley Gray Corporation Pty Ltd now 
has only one Consumer Division, en¬ 
compassing both photographic products 
and hi-fi sound equipment. 

Mr Clarrie J. Pearce has been appointed 
Division Manager, and Mr John de Meur 
National Sales Manager. 

Similarly a Broadcast and Motion Picture 
Division of the company has been formed, 
with Mr William K. Dougall as Division 
Manager and Mr Clive G. O’Brien as 
National Sales Manager. 

Four basic divisions of Bleakley Gray 
Corporation are thus created, dealing with 
consumer products, broadcast and motion 
picture equipment, business equipment and 
engineering. 
































Bectrovoice EVX44 Universal Decoder 

The company "'Electro-Voice Inc" has featured prominently in the launching, 
in the USA, of matrixed 4-channel recordings. Electro-Voice is represented in 
Australia by the Bleakley Gray Corporation, who recently forwarded to us for 
inspection one of their latest products: the EVX-44 universal four-channel 
decoder. 

producer. 

In the “Auto-Decode” position, an in¬ 
ternal sensing circuit responds to any 
dominant centre-front signal, as from a 
soloist, and modifies the gain of the relevant 
channels to reinforce this signal. A third 
decode position locks up the same circuitry 
so that it provides permanent centre-front 
enhancement. In explaining these modes, 
the accompanying literature stresses that 
the choice of normal decode, auto enhance 
or fixed enhance is a matter for subjective 
judgment, related to the particular 
program material and the listening en¬ 
vironment. 

It must be stressed that the EVX-44 does 
not provide the additional power amplifiers 
to operate the rear loudspeakers. It 
provides only the requisite signals and these 
must be fed to a second stereo power am¬ 
plifier and thence to an additional pair of 
loudspeakers. The relative volume level 
from these loudspeakers will depend on the 
volume setting of this additional power 
amplifier. 

Heart of the EVX-44 is a special in¬ 
tegrated circuit which has been produced, 
for Electro-Voice and which provides the 
basic active circuitry necessary for a 
matrix decoder. 

Electro-Voice refer to their new unit as a 
“universal decoder”, the implication being 
that it can adequately decode any of the 
current matrixed records and, for good 
measure, provide simulated quadraphonic 
from existing 2-channel stereo records. 

This is at variance with industry findings 
in Japan which, at the very least, draw a 
sharp line of demarcation between decoding 
requirements for the Sony / CBS method 
and the rest. 

Against this, it can be argued that the 
matrix method is a compromise anyway, 
and that listener satisfaction depends more 
on a sense of dimension than on precise 
sound source distribution — of which they 
normally have no prior knowledge. The 
assumption of a universal circuit certainly 
contributes to overall simplicity. 


The EVX-44 is a self-contained unit 
measuring 210mm wide, 67mm high and 
180mm deep. The aluminium panel has a 
brushed satin finish, the main body matte 
black metal and the ends imitation wood 
grain. As such, it is entirely acceptable as a 
free-standing unit, to rest alongside or on 
top of existing hi-fi installations. 

The unit contains its own mains power 
supply and would plug into the switched 
power sockets commonly fitted to the rear 
of commercial stereo receivers and am¬ 
plifiers. In fact, the sample unit was an 
original US market item with a llOV 
transformer but we assume that units in¬ 
tended for the Australian market would be 
suitably modified for the 240VAC mains. 

Functionally, the EVX-44 would normally 
be cut into the circuit of an existing 2- 
channel stereo amplifier, immediately 
ahead of the main volume control. In some 
cases this would involve access to the 
wiring but, in many cases, connection will 
be possible through the existing tape-in 
tape-out facilities. In this position, any 
signal selected for amplification is re¬ 
routed through the EVX-44 on its way to the 
main volume control. 

As well, the EVX-44 has its own source 
switch which augments the input facilities 
of the total system. When this switch is on 
“Source”, the input is derived from the. 
existing stereo system. However, two 
“Tape” positions and corresponding plugs 
on the rear of the unit will accommodate 
additional 2-channel or 4-channel discrete 
tape inputs. 

A second switch determines the operating 
mode of the EVX-44. In the “Discrete” 
position, the input signals are routed 
straight through. A 2-channel stereo input 
reaches only the normal front loudspeakers. 
A 4-channel stereo input is directed to all 
four channels, without additional signal 
processing. 

With the mode switch set to “Decode”, 
the internal circuitry of the EVX-44 
processes whatever signals are present in 
the normal left and right stereo channels to 
produce a 4-channe] resultant. 

If the left and right signals are simply 
those of a normal 2-channel stereo program, 
the EVX-44 produces simulated rear 
channel signals, in a manner broadly 
similar to other 2 / 4-channel simulators. On 
the other hand, if the input signal pair 
contains encoded 4-channel information, the 
EV Decoder performs a more meaningful 
decoding function to produce a 4-channel 
output more in line with the intentions of the 


Hin-STEREO 

ANNUAL 

• How to select Hi Fi 
equipment 

• Where best to buy it 

• How much to pay for h 

$2.00 plus postage 

USE THIS COUPON 


To: ELECTRONICS AUSTRALIA 
P.O. BOX 157 BEACONSFIELD 2015 
I AUSTRALIA. 

Please send me.copies of the "Hi Fi 

Stereo. Annual" at $2.30 posted within 
Australia. $2.00 plus postage for overseas 
buyers (plus estimated for 13oz posted weight). 
Please enclose only cheque, money order, 
Australian Postal Order etc. NOT CASH. 


NAME. 


ADDRESS. 


POSTCODE. 


A SPECIAL 25% DISCOUNT is available on 
single copy rate for bulk buyers of not less than 
12 copies to retailers, radio clubs, youth groups. 
Please enclose remittance with order including 
estimated parcel postage or freight. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, ftJorth Balwyn, Victoria, 3104. P.O. Box 162. Tei. 85 4061 

Microphone Dynamic .200 ohms impedance. 
Htted with on-off switch and large & small plugs 
to suK ail tape recorders. $3.86 Including 
postage. 

Phone Plugs Min. 3.5mm. with large handle. 
Red, black or grey . 0.26 each or 5for $1.00. 

Jacks to suit above plug. Qosed circuit panel 
mount. 0.25 each or 5 for $1.00. Including 
postage. 

Microphone Crystal. Lapel type. With cord 8- 
3.5mm. plug. $1.50 Including postage. 

Phone Plugs Std. PMG type. Plastic handle. 
0.35 each or 5 for $1£d 

Phone Plugs as above, but 3 circuit for stereo. 
0.55 each or 5 for $2J50. Including postage. 

Earpieces Magnetic. With cord 82.5mm. plug. 3 
for $1.00 or 10 for $2J50. With cord 8 3.^m. 
plug. 3 for $1.20 or 10 for $3.60. Including 
postage. 

Audio Amplifier I/C Plessey type SL403A. 
Output 3.5 watts $595 Including po^ge. 

Electrolytic Condensers. Min. single ended 
type. Pack of 40 includes 10 each — 4.7 /25, 
10/10, 33/10 8 100/10. $3.86. Including 
postage. 

TRIAC$ 6 amp. 400 volt. V\^th mounting hard¬ 
ware. $2.75. Including postage. 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS - CONTROL UNITS 
GUITAR UNITS - INSTRUMENTS - INVERTERS - CONVERTERS 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 
TRANSISTOR AND VALVE TYPES. 



GUITAR AMPLIFIERS £r SYSTEMS 
10TO200 WATTS-RMS 


PLAYMASTER 132 


P.A. AMPLIFIERS & SYSTEMS 
10 TO 100 WATTS - RMS 


PLAYMASTER 136 


STEREO AMPLIFIERS &SYSTEMS 

3 TO 60 WATTS - RMS 


PLAYMASTER 138 


ALL SOLID STATE UNITS - CAN BE SUPPLIED WITH 
MULT! CHANNEL MIXING & BALANCE UNITS FOR 
VOICE & INSTRUMENT GROUP B STAGE WORK. 


DIGITAL V.O.M. 


Mtnil SIOCKISIS OF DLL (ENEIUL RADIO t ELECIMMC COMPONERT PARTS - VOO DAME IT - WE Will QOOTE 

Valves — Transistors — Zener 8* Power Diodes — Semi-Conductors — Diacs — Triacs — S.C.R/s — l/C's. Speakers 
-- Microphones — Coils — IFT's. Transformers — Inst Cases — Metalwork. Players 8 Changers — Meters — Relays — 
Condensers — Resistors — Bezels — Styli ~ Cartridges — Recording Tape — Probes — Instruments — Potentiometers 
— Crystals — Ferrite Beads — Cores — Baiuns — Terminals —Co-Axial Plugs 8 Sockets — Multi Connectors — Printed 
Circuit Boards — Copper Winding Wire — Etc. — Etc. — Send for prices sheets — Post 20c. 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

1. Sin wide range. 

2. 1963. 3in cal. 

3. Audio. 

4. 1966. 3in. 

5. 1968—Audio. 

6. Electronic SW. 

7. W / band Preamp. 

MULTIMETERS 

andV.T.V.M.'s 

8. 20K Ohm / Volt 
protected M/ M. 

9. Probe for above. 

10. Protected D.C. M/M. 

11. Meterless V^meter. 

12. A.C. Miltivoltmeter 

13. A.C. Solid State 
Milllvqltmeter. 

14. Solid State A.F. 
Millivoltmeter. 

15. Noise Distortion 
Millivoltmeter. 

16. Standard V.T.V.M. 

17. 1966 — V.T.C.M. 

18. 1968 — V.T.V.M. 

ERIOOES 

19. Standard R/ C. 

20. 1966—R / C. 

21. 1968 R / C and 
Signal Injector. 

TVINST.'S 

22. Sweep and marker 
Generator. 

sweep Gen. 

25. Silicon diode 
noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse Gen. 

AUDIO INST.'S 

29. 1960 Audio OSC. 

30. 1962 High perf. 
audio Gen. 

31 . Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio oso. 

34. Direct reading 
A.F. meter. 

35. So. wave Gen. 

36. 1967 Transistor 
audio Gen. 

37. Additive frequency 
meter. 

38. A.F. tone burst Gen. 
38A. 1968. Solid state 

A.F. Generator. 
R.F.IN$T/S 

39. 6 band service 
oscillator. 

39A. Trans, wave meter. 

40. "Q" meter. 

40A. Crystal Calibrator 
—Solid state. 


Phone 63-3596 


40B. Digital freq. meter 
40C. 1969. Dip Osc — 
Solid state. 


41. G.D.O. ' 

42. G.D.O. 

43. Trans. ! 


wide range, 
adaptor. 

_ _service osc. 

44. Simple signal 

45. Transisiorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
48A. IF. Align osc. 

MISCELLANEOUS 
INST., ETC:* KITS 

49. 1960. Trans. Tester. ^ 

50. 1968 Transistor test set. 

51. valve and Transistor 
tester. 

52. Electronic Stethoscope. 

53. Moisture alarm. 

54. Electronic Pistol range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flayer unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading im¬ 
pedance meter. 

63. Electronic anemometer. 

64. S.W.R. Indicator. 

65. Simple proximity alarm 
unit. 

66. Metal Locator. 

67. Electronic metronome 

68. Bonoo Drums. 

68A. Keyless organ. 

68B. Theremin. 

68C. Laser unit. 

68. D. Color organ. 

68E. Stereo Headphone 

Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor, 9v. 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. unU 

74. 1968 lab. type. 

D-30V supply. 

74A. Simple pwr. supply 


75. Vari-watt unit. 


HITS 


76. Vari-tach. motor 
speed control. 

77. ^W auto-light 
dimmer. 


78. 4KW auto, light 
dimmer. 

79. Model train control unit. 
79A. Vari Light Dimmer. 

80. Model train control unit 
with simulated inertia. 

S I. Above-hi-power. 

2. No. 81 with simulated 
inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or I2v Muilard. 

85. 6 or 12v with 
dwell angle. 

86. Tachometer and dwell 
angle unit for service 
stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or 12v. 

88. Hi-FIre 6 or 12v. 

(transformer). 

88A. C.D.I. unit.. 

88B. Electronic ignition. 

POWER CONVERTERS 
89. p.C.-D.C. 60W. 

12v — Input 

92. D.C.-D.C. TOw. 

93. D?^^.D.c1T()0w 
12v — Input. 

94. D.C.-D.C. f40w. 

24 V — Input. 

95. D.C.-D.C. 225W 24v 
— Input Q. 
HIGH-FIDELII 
AMPLIFIERS 
MONOUNITf 
96. Hi Fi 3. 

97. Muilard 3.3. 

98. Muilard 5-10. 

99. Muilard 5-10. 

transistor. 

100. Transistor 20w. 

101. Transistor 60w. 

STEREO UNITS 

102. Muilard 2-2. 

103. Muilard (v) 3-3. 

104. Muilard (t) 5-5. 

105. Muilard (t) 5-5. 

106. Muilard (v) 10-10. 

107. Muilard (t) 10-10. 

108. Philips Twin 10. 

111. Hi-Ff 60 Plus 60. 

P/M 128. 

112. P 

113. P 

114. P 


r 


aymaster 2-2. 
aymaster 3 plus 3. 

. aymaster unit 3. 

Ilf P aymaster unit 4. 

116. P aymaster lO plus 10 
'' aymaster lOi. 
aymaster (t) 105. 
aymaster (t) 113. 
aymaster (t) 115. 

’"■pWNVfj*''’ "*• 

122. to watt std. 


117. P 

118. P 

119. P 

120. P 


liio. lU ^ 

129. 25 ^ 

130. 35 ^ 

131. 50 ^ 


122A. Muilard 20w Solid state. 
122B. Muilard 40w. SoHd state. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt Std. 

■“ 25 watt std. 

watt std. 

_watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid State 
P / M 125. 

STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 

143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Muilard 2v. 

lS' ^yAp8^%)watt. 

152. P/M 127. 

PREAMP UNITS 

153. Transistor — Mono. 

154. Transistor — Stereo. 

155. transistor — Silicon, 
mono. . 

156. Transistor F.E.T. 
mono. 157. 

157. Transistor dyn. mic. 
mono. 

158. Above-Stereo. 

159. Playmaster 115 
F.E.T. Stereo. 

160. Playmaster 115 mag. 

161. Sound proiector. 

MIXER UNITS 
Trans. 4 ch. 


162. _ 

163. Vrans — 4 ch. 

164. Vatve — 4 ch. 

TUNER UNITS 

165. Playmaster u/ style. 

166. Playmaster No. IT 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philips Miniwatt. 

180. Trans — Long range. 


E. D. & E. 


(SALES) 
PTY. LTD. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor Y.Q.X., 

187. tape Actuated relay. 

188. Muilard Trans Tape Amp. 

RECEIVERS 

189. Fremodyne 4, 1970. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double_ 

Change S/net RX. 

195. Explorer VHF Tran- 
sistor RX. 

196. Interceptor 5 Semi- 
Comm. RX. 

197. 1967 AH-Wave 2. 

198. 1967 Ail-Wave 3. 

199. 1967 All-wave 5. 

200. 1967 All-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. All Wave 1970 I / C 2. 

207. Versatile Mantel Set 

208. All-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.EJ. 

210A. 1/ C TfeF RX. 

210B. R.F. Preamp. 

210C. "Q" Multiplier. 

210D. 1970 Communclations. 
Solid state 

TRANSMITTERS 

211. 144 MHz SOW. 

Linear Final. 

212. 144 MHz 20W. 

213. 144 MHZ 20W. 

214. 144 MHZ 18W. 

215. 144 MHZ S.S.B. 

216 3 Band A.M. 

217 Basic r “ • 

218 5 Band 

219. 1967 ' 

CONVERTERS 

220. 50 MHZ 

221. 144 MHZ, 1970. 

222. M and 144 MHz 
Crystal Locked. 

223. 1965 I / W. 

224. 1965 I / W 2 Band. 

225. 1966 3 Band. 

226. Basic S/W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7, 8 and 9 H.F. and V.H.F. 

229. All transistor. 


Phone 63-3596 


no M./vi. 
c 3 Band, 
nd. S.S.B. 
S.S.B. 


232 FLINDERS LANE, MELBOURNE, VICTORIA. 3000. 
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NEW PRODUCTS 



Paradio expands coilwinding facilities 


Paradio Electronics Export have announced that their coilwinding facilities 
have recently been expanded by the addition of new machines, and that they 
are now able to supply a very wide range of coils, Including components for 
colour TV receivers. 


The new coilwinding machines are of the 
latest automatic type^ and were imported 
from Japan. Paradio are confident that 
their expanded facilities will enable them to 
supply any type of coil required by the 
electronics industry, and will place them in 
a very strong position as a supplier of 
components for colour TV receiver 
production in the near future. 

Enquiries may be made to Paradio direct 
at 7a Burton Street, Darlinghurst, NSW 
2010, or via trade suppliers. 



New instruments from Schlumberger 


Schlumberger Instrumentation Australia 
Ltd have announced the addition of three 
new digital instruments to their range of 
high quality electronic instrumentation. 

The Weston model 4444 digital multimeter 
is designed for portable high accuracy 
measurement applications. It features 
autoranging and a new triple-slope con¬ 
version technique which is claimed to 
minimise the time taken for range selec¬ 
tion. Measurement modes include AC and 
DC voltage, resistance and current, with 
RF measurements via an accessory probe. 


Electrovoice EVX-44 decoder — Continued 


By way of a test, we set up the EVX-44 
with the new Playmaster 136, by lifting the 
leads to the active side of the volume control 
and diverting the signal through the 
decoder. The “front” signals from the 
decoder went back into the amplifier, while 
the “rear” signals were fed to a second 
amplifier and a second set of loudspeakers. 

The system worked without the slightest 
complication. With unity gain and 
maximum signal rating of 4V at very low 
distortion, the decoder handled the front 
signals without discernible change in gain, 
balance or quality. Nor was there any 
significant increase in system noise. These 
are important statements because, without 
very careful design, the introduction of 
additional circuitry into the low-level signal 
chain can easily deteriorate performance in 
these and other respects. 


Used to reproduce a variety of 2-channel 
and 4-channel records, the decoder ap¬ 
peared to operate effectively and without 


SODER-WICK 
de-solders 
in 1 second 
without 
flux 



All sizes and types of joints and connections 
quickly, safely, neatly, economically desoldered 
with SODER-WiCK and a regular iron. 

No flux, no spatter, no damaging heat build-up. 
As used by the Military Services. 

Pack of 3 rolls of 5' — Different sizes- — 

$5, post paid. 


prepare your own 
printed circuits 


DALO 33 PC etch resist, ink-filled 
pen marks directly onto copper 
laminate. Dry for 15 minutes, dip 
board in ferric chloride or other 
cold etch solution, drill holes and 
circuit is ready for component 
assembly. Will mark identifications 
on finished PC board, glass, metals, 
ceramics, plastics. Laminate readily 
available from us; ferric chloride 
from H. B. Selby Pty. Ltd. 


Maximum sensitivity is lOuV. Readout is 
via a 4V2 digit LED display. 

The Schlumberger frequency counters 
FH 2524 and FH 2525 are additions to the 
existing DFM range, providing nine digit 
readout with frequency limits of 160MHz 
and 520MHz resp^tively. Main operating 
modes include frequency and period 
measurement, period averaging, time 
interval and time interval averaging. 
Various options are available. 

Enquiries: Schlumberger Instrumen¬ 
tation at PO Box 138, Kew, Victoria 3101. 


Order with remittance to 
Roysten Electronics Pty. Ltd., 

.22 Firth St., DONCASTER, 3108 1848 3777) 
N.S.W.: 59 Moxon Rd., Punchbowl, 2196 
(709-5293) S.A.t Graphic Electronics P/L, 
Adelaide (51-4208). Brisbane: 49-5386.. 
Perth: 8-4137. 

Tick product required. 

Soder-Wick Q Dalo Pen 


bother — which is what one would expect of 
a product just released by one of the 
established leaders in the matrix market. 

How die EVX-44 universal decoder would 
compare with the more complex switched 
decoders, with a broad spectrum of 
listening material and under typical 
listening conditions, is something that we 
had neither the time nor the opportunity to 
analyse. 

Logically, one would expect that 
mathematically precise networks, one for 
each system, would outperform a single 
compromise network — but how 
significantly, remembering that the matrix 
system is itself a compromise? 

The important point is that, in the tran¬ 
sition period between 2-channel and 4- 
channel, there is a place for a practical no- 
nonsense decoder cum control centre and 
the EVX-44 fills the gap very well. 

Further details can be obtained from 
Bleakley Gray Corp Pty Ltd, 28 Elizabeth 
St, Melbourne. (W.N.W.) 


RADIO DESPATCH 

SERVICE 


rA/£ INDEPENDENT WHOLESALER 

869 George Street Sydney 
Telephone 211 0816,211 0191 

Radio and Electrical Distributors a Open 
Saturday mornings a Agents for Condor 
lamps 

SPECIALS 


7400 i.c. 

65c 

7404 i.c. 

65c 

7410 i.c. 

65c 

7413 i.c. 

78c 

7437 i.c. 

$1.38 

7473 i.c. 

$1.07 

7490 i.c. 

$1.38 

2N2646 UJT 

$1.38 

2N2102 

$1.15 

2N3053 

76c 

MPF105 (2N5459) 

96c 

MPF106 (2N5485) 

$1.13 

Prices subject to change without notice. 

ALL PRICES NETT. 
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PHONE 51-3t45 
SI-700E 



m VKTOmA RO., MARMCKVIUI NSW 2204 


136 VICTORIA ROAD, MARRICKViLLE — 51-3845 


KAISE 


MODEL ^K-IOO 



VOLT-OHM-MiLLIAMMETER 

HIGH SENSITIVITY 
1M.0M OHms ptr Volt DC 
10,006 Ohms ptr Volt AC 

SPECIFICATIONS: 

o DC volts: 0.6, 3, 12, 60, 300, 600, 1200. 

0 AC volts: 6, 30, 120, 300, 1200. 

0 DC Current: 12uA, 300uA, 6mA, 60mA, 600mA, 12A. 
0 AC Current: 12A. 

0 Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
Ohms 

0 Decibels: Minus 20 to plus 17,31,43,51,63. 

0 Accuracy: DC oius minus ipc, AC plus minus 4pc 
(of full scale). 


0 Overload Protected by dual silicondiodes. 
o Double-jewel led plus minus 2pc Meter. 

0 Plus minus Ipc temperature-stabilised film resistors. 
0 Polarity changeover switch. 

• Scale with mirror. 


Price $34.75 


Post 75c. Interstate $1.00. 


MODEL SK.7 
4K Ohms per Volt DC 
2K Ohms per Volt AC 
SPECIFICATIONS: 

DC Volts: 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

D.C. Current: 250uA, 10mA, 250mA. 
Resistance: 20K (xIO) 2 meg (xlOOO). 
Decibels: 2db cps plus 62db. 

$9.75. 

Post50c, Interstate 75c. 


MODEL SK-140 
20K OHMS PER VOLT DC 
10KOHMS PER VOLT AC 
SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 40K, 4 Meg. 

Decibels: Minus 20 db cps plus 62db. 
$11.95 

Post50c, Interstate/5c 


WIDE BAND 
OSCILLOSCOPE 



VERTICAL AXIS 

Deflection sensitivity (at IKHz) O.lVp-D 
/ cm. 

Frequency characteristics: 1.5Hz to 
1.5MHz. 

Input Impedance, 2 M ohms 25pF 
Calibration voltage iV p p/ cm. 

HORIZONTAL AXIS 
Deflection sensitivity 0.9V p-p/ cm 
Frequency Characteristics, 1.5Hz to 
800KHZ. 

Input Impedance 2M ohms 20pF, Sweep 
Oscillator (5 range): lOHz to 300KHZ. 
Synchronisation Devices Internal 
(Positive and Negative, external). 
Power 240V AC 50 / 60 cps. Cathode-ray 
tube 3KFIF. 

$135.00 plus 15% sales tax. 


I ~ C UNITS 

SL—403D 

$4.50 ea 


MUSICOLOUR il 






] 


As per E.A. Dec. '71, Jan. '72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Pack & post 75c 

P C. BOARD ONLY $3.25 

SPECIFIED TRANSFORMER 

ONLY $4.35 


RECORDING TAPE 

3600ft 7" Mylar $4.50. 

Cassettes BASF soft pack C60 $1.35. 
Brand 5 C60 plastic pack 90c. 

Brand 5 C90 plastic pacK $1.70 
4000UF 80 V.W. Electro $3.25 
M.S.P. 12" speaker 30 watts rms model 
12pq $15.95. 

Car Speakers. Pair $15.00 
Car aerial. Lock down $4.50. 


PLAYMASTER 136 
STEREO AMP. 

Complete Kit (Transistors included) 

$60.00 

Wired and tested $75.00 

Oiled teak cabinet U.50 

Metal work only $7.65 

Front label $4.25 

P C BOARDS (3off) $0.00 


SONATA NS-1600D 



All Silicon solid state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate Bass Treble 
controls, inputs for magnetic or ceramic 
cartrM^, crystal mic., radio, tape — 
tape out; stereo headphones. • — 16 oh- 
ms. Instruction booklet, circuit supplied. 
Timber cabinet. Dimensions: 14Vi" x 0" 
X 4". 

$67.50 Pius Freight $2.50 


AAOdei AD 0160 T6 V 
$10.00. P. A P. SOc. 


Dome Tweeter, 


STEREO RECORD 
CHANGERS 

C12» — CM1 — CU2 — C142A3 



Current models, 4 speeds, automatic or 
manual operation. 

Ceramic cartridge. Sapphire stylus. 
Standard model with 12in turntable. 

$34.00 

Deluxe model with l2ln turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with an adjust¬ 
able counter balance, 2 spindles, 
calibrated stylus pressure control ad¬ 
ded $46.50 

Deluxe model as above with I2in Diecast 
Heavyweight turntable, 4-pole shielded 
motor, suitable for Magnetic cartridge 
$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $io extra. 


BSR 810 Transcription 


$140.00 


PERSPEX COVER 

Smoke TInter 17* 4" x 13’/j" x 4 V*" $9.00 
P A P 60c. 

Pre Cut Mounting Platform Teak. 18>''4' 
X 15 "x3’7"$11.$0. P A P75C. 


MAGNAVOX8/30 SYSTEM 



1.6 eft complete $58.00 ea. 

8.30 Speaker $16.50 ea 
3TC $3.40 ea 

Fully built cabinet $32.00 esu 
Cabinet kit $22.00 ea 

MULLARD MAGNAVOX 
BOOKSHELF SYSTEM 

6 WR MK5-3TC. 8 or 16 ohms 15Va x 8 V 2 x 
8 V 7 complete 
$31.50 ea. 

Cabinet only $13.90. 


MAGNAVOX 
WIDE RANGE TWIN- 
CONE SPEAKERS 

8—16 OHMS 
30 — 16,000 HZ 
6WR MK5 12-W RMS $9.90 
8WR MK5 16-W RMS $10.75 
lOWR MK5 16-W RMS $11.50 
12WR MK5 16-W RMS $12.50 

Pack and Post 6Sc. 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 



50 watts RMS solid-state guitar ampli¬ 
fier. PM125 4 inpuH, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet, Kit 
of parts $98.00. 

Fully constructed and ready for opera¬ 
tion off 240VAC $114.00. 


GUITAR SPEAKER 
CABINET 

Upright floor model, black vynex 
covering, 34" x 18" x 12", sloping front, 
contains innerbond packing and two 
Rola I2u50 12" speakers. 

$115.00 


PADDED STEREO PHONES 




Deluxe model with slide volume con¬ 
trols. 18-20,000HZ 8 PHMS, $12.95. 
Standard model, 20-12,OOOHZ. 8 OHMS, 
$4.70. 


SOLDERING IRON 

240V. AC. 30 watts. Lightweight 2 V 2 OZ. 
Heating time 1.8 mins. 

$7.25 


15" PIONEER 

15in Pioneer low frequency speaker, imp 
8 Ohms. Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also ideal for stereo 
woofec speaker. 

$33.00 


ROLA SO Watts R.M.S. 
LOUDSPEAKERS 

AAodel 13U50 Bass 
Model 12UX50 Extended Frequency 
Are available ex. Stock at a very low 
price. For quote send S.A.E. or Phone. 


STEREO 

TURNTABLES 

Garrard-Zero 100 $177.80 
Garrard SL72B $97.00 
Garrard SP 25 MKill $55.80. 

Mounting base with perspex cover 

$23.80. 

Dual 1214 $88.00 

Dual 1216 $110.00 

Dual 1218 $140.00 

Mounting base A cover $29.00 

Cartridge not included mag. cartridge 

ava liable to suit all models. Extra $10.00 

Send S.A.E. for specs any model. 
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NEW PRODUCTS 


1C heatsinks, heatpipes from GES 


The very wide range of semiconductor heat dissipators and thermal balancing 
components manufactured by Redpoint Ltd in the UK are available in Australia 
from General Electronic Services. The range includes heatsinks for OIL ICs, 
forced>air and watercooled power heatsinks, and heatpipe assemblies. 


Smallest in the Redpoint range of 
semiconductor device heatsinks are the 18F 
and 5F series of clip-on radial fin sinks for 
TO-18 and TO-5 devices. These come in a 
variety of heights, and offer from 38 to 80 
degrees C per watt thermal resistance. 

Similar in size to these are the small 
finned radiators designed for cooling 14-pin 
DIL ICs. DIP 14 1 and DIP 14 4. These 
are attached to the device body by means of 
a metal strip which passes underneath, and 
offer thermal resistances of 30 and 28 
degrees C per watt respectively. 

A little larger are the DIP 14 5 and DIP 
10 2 “Powerfin” sinks, designed for use 
with the SGS TBA641B, the Plessey SL403D 
and similar power IC devices fitted with a 
dissipator bracket. These offer thermal 
resistances of 10.5 and 8.2 degrees C per 
watt respectively. 

There are many other convection-cooled 
sinks, for a variety of different device types 
and applications. These include power 
diodes. RF power transistors, plastic power 
transistors and thyristor devices. But 
perhaps more interesting are the fan and 
water-cooled powersink units. The 700 
series of fan-cooled units, for example are 
capable of dissipating up to 540W with a 
maximum thermal resistance per device of 
0.6 degrees C per watt. The type CJ-4 and 
CJ-5 liquid-cooled sinks are capable of 
dissipating many kilowatts, typically IkW 
per foot for a 50 degrees C rise at a flow of 2 
gallons per minute. 



Redpoint Associates Ltd, an associated 
company, manufactures tubular heatpipes 
from ‘nin to lin OD, in lengths up to 3 feet 
and for temperature ranges between minus 
40 and .350 degrees C. A spin-off from space 
technology, these devices consist of a sealed 
hollow tube containing fluid and a wick. 
When one end of the tube is heated, the fluid 
evaporates, and in the process absorbs heat 
energy as given by its latent heat of 
vapourisation. If the other end of the pipe is 
cooled (by the attachment of a finned 
radiator, for example), the vapour con¬ 
denses and “passes” its latent heat to the 
radiator. The fluid formed then moves back 
to the hot end of the pipe by capillary action 
in the wick. The nett result is that the heat 
pipe can be used to provide a thermal path 
of extremely low thermal resistance. 

Enquiries to General Electronic Services 
Pty Ltd. 114 Alexander St. Crows Nest NSW 
2065. 



MS Components opens new store 


Sydney supplier of electronic components and equipment MS Components has recently 
opened this new store at 188-192 Pacific Highway, Gore Hill NSW. As may be seen, the 
store features a "supermarket" layout for customer convenience. 



SPECIA 
REASONS 

Why YOU Should Choose 

EDDYSTONE 

EC10 Mk. II. 

Communications Receiver 

1 “S” METER— 

' Signal Strength Indicator 

9 FINE TUNING CONTROL 
^ for improved Selectivity 


Everyone knew the EClO and NOW 
Eddystone introduce the NEW Extra 
Value EClO Mk. II. The same reliable 
performance PLUS Two NEW features. 
The hard-to-get contacts become NOT 
SO-HARD! Frequency coverage is con 
tinuous from 550 kHz to 30 MHz 
Order YOUR EClO Mk. II TODAY . 
why not NOW! $205.00 plus sales tax 
(Price subject to change without 
notice.) 


CHECK 

THESE 

FEATURE 


Available ex-stock from . . . 
Wholesalers or Aust. Agents 


f^.LuimUtgiam 

VIC.: 493-499 Victoria St., Watt 
Maibourna, Phona: 329-9633. 
N.S.W.: Sydn^, Phona: 929-8066. 
W.A.: Parth. Phona: 49-4919. 
QLD.: L E. BOUGNEN & CO., 
Auchanfiowar. Phona: 70-8097. 


TEUEX: Malb. 3X447, Sydnay 21707 

I EDDYSTONE EC 10 Mk II EJL S/73 

■ 

• Nama. 

I 

• Addraas. 

I 


I MAIL THIS COUPON TODAY 
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BOOKS & 
LITERATURE 

^ 


Hobby manual 

ELECTRONICS EXPERIMENTERS 

CIRCUIT MANUAL. Published by the 

General Electric Co. Tube Department, 

Owensboro. Kentucky. USA. Soft covers. 

213mm x 134mm. 252 pp. many circuits. 

Recommended retaU price $3.40. 

By now, the hobby manuals produced by 
semiconductor manufacturers, par¬ 
ticularly in the USA, have become a 
familiar sight in the bookshops and com¬ 
ponent wholesalers. This latest edition of 
the General Electric Manual continues the 
good work in this field. 

The first 40 odd pages give a basic 
grounding in component theory and ap¬ 
plications^ together with advisable precau¬ 
tions to be taken in installation ana use. 

There follows a brief specification of each 
active device used in the book, which would 
be of great use where the original com¬ 
ponent is not available. 

The list of projects, 44 in all, cover audio, 
automotive and marine, games and hob¬ 
bies, home, farm and camp and workshop 
ideas. 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Mail order available, prompt attention. 
See below for this month's new 
publications. 

NEW World Radio + TV Handbook 
27th edition $6.95 

NEW How to Listen to the World 7th 
edition $4.00 

Handbook of Radio, TV 8- Industrial 
Tube 8 Valve Equivalents By B. B. 
Babini $1.50 

Audio Amplifiers ByJ. R. Davies $1.90 
Radio Control of Model Cars By R. 
Harris $4.95 

Electronics Experimenters ' Circuit 
Manual By Gen. Elect. $4.00 

SPECIAL Radio Handbook 18th 
edition By W. M. /. Orr Was $ 17.95, 
now only $10.00 
R.C.A. COS / MOS Integrated Circuit 
Manual $3.75 

R.C.A. Electro-Optics Handbook $3.76 
Making 8 Using Electronic Oscillators 
By W. Oliver $6.80 

Add 45c for postage 

McGlLLS 

Authorised Newagency Pty Ltd 


A number of the projects, particularly in 
the home, farm and camp section, use the 
no volt mains directly and would have to be 
extensively redesigned for local use, but 
de^ite this disadvantage the concise cir¬ 
cuit description with each project is good 
study material, especially in a radio club or 
hobby group. 

The review copy came from General 
Electric but the book is readily available 
from technical booksellers and component 
wholesalers. (N.J.M.). 


Computer basics 

COMPUTER SCIENCE, by P. Harvey. 
Published by Norman Price (Publishers) 
Ltd, London, 1971. Soft covers, 140 x 
216mm, 184pp, many illustrations. Price 
in Australia $5.30. 

A general introduction to computers and 
their application, written both for the 
student and for the general reader. It has 
been designed as a text for those in the UK 
studying for the A level Computer Sci^ce 
course in the “City and Guilds.** The author 
is a senior lecturer at the Lincoln College of 
Technology. 

The book deals with both digital and 
analog computing, and as introductory 
texts go it is surprisingly thorough. This will 
perhaps be evident from the chapter 
headings: 1 — What is a Computer?; 2 — 
Brief History of Computers; 3 — Number 
Systems; 4 — Boolean Algebra; 5 — 
Computer Circuitry; 6 — The Computer 
Store; 7 — Computer Functions; 8 — Data 
Flow and Computer Operation; 9 — 
Programming; 10 — Analog Computing; 11 
— Computers in use. The chapters end with 
tutorial problems, the answers to which are 
given at the end of the book abng with 
various data appendices and a topic index. 

The text is clear and concise, and is well 
served by illustrations. For those seeking a 
readable and thorough introduction to 
computing, then, the book can be warmly 
commenciM. 

The review copy came from Electronics 
Publications (Australia) at PO Box 107, 
Riverwood, NSW 2210. (J.R.) 


Thyristor projects 

no THYRISTOR PROJECTS USING SCRs 
and TRIACs, by R. M. Marston. 
Published by Iliffe Books (Butterworth 
Group), 1973. Hard covers, 144 x 222mm, 
i:iHpp, with many circuit drawings. Price 
in Australia $7.95. 

A chapter on basic principles and simple 
projects opens this useful book, with other 
sections on power switching, alarms, time 
delays, lamp heater and motor control, and 
miscellaneous projects. The latter turn out 
to be mainly Automotive, with one project 
on model train control. 


187 Elizabeth Street 
MELBOURNE. VIC 3000. 
Phone 60 1475 
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One thing I was glad to see was circuit 
drawings showing alternative component 
values for both 240 and 120 Volt mains. This 
feature is almost always lacking in books of 
US origin. 

Each project is set out with a clear 
description of circuit and component func¬ 
tion, so anyone building projects described 
in the book could not fail to learn from each 
one. 

One criticism which unfortunately ap¬ 
plied to most books of this type is the lack of 
tabulated data on each device used, so that 
substitution may be made. This particular 
book goes part way with a listing of 
manufacturers and base connections, 
however, which should be of some help. 

The author points out the advantages and 
pitfalls of each circuit and describes ways 
to minimise interference arising from the 
fast switching of thyristors and triacs. 

In all, a book to be recommended to 
anyone interested in electronic means of 
power control, whether on a hobby basis or 
as a professional. Our review copy came 
from Butterworth’s local office, but copies 
should be available from all major 
technical booksellers. (N.J.M.). 

TV sweep circuits 

TELEVISION TIMEBASE CIRCUITS, 
Principles and Practice, by C. H. 
Banthorpe. Published by Norman Price 
(Publishers) Ltd, London, 1972 (Fourth 
edition). Card covers, 140 x 216mm, 
104pp, many circuits. Price $2.80. 

The fourth edition of this very useful 
monograph on TV timebase and sweep 
circuits has been fully updated, and in¬ 
cludes descriptions of transistor, SCR and 
SCS circuits in addition to earlier valve 
circuitry. Special circuits used in colour TV 
receivers are also included, making the 
book of considerable potential value for 
both the service technician and designer. 

The basic treatment is well conveyed by 
the chapter headings: 1 — Introduction; 2 
Time-base Oscillators; 3 — Transistor 
Oscillators; 4 — Flywheel Circuits; 5 — 
Output Stages; 6 — Linearising Circuits; 7 
— HT Boost; 8 —• Voltage Dependent 
Resistors; 9 ~ EHT Generation. 

The text is clearly written, and well 
illustrated. In short, a very worthy little 
book. 

The review copy came from Electronics 
Publications (Australia) at PO Box 107, 
Riverwood, NSW 2210. (J.R.) 

Photocell circuits 

50 PHOTOELECTRIC CIRCUITS & 

SYSTEMS, by P. S. Smith. Published by 

Iliffe Books (Butterworth Group), 1972. 

Hard covers. 144 x 223mm 86pp, with 

many circuit drawings. Price in Australia 

$7.65 hard cover, $4.60 paperback. 

This slim volume contains a wide range of 
practical photoelectric circuit applications 
spread over eight chapters with the follow¬ 
ing headings:Switching with Photoelectric 
Cells — Photographic Applications — Novel 
Circuits — Industrial Uses — Domestic 
Applications — Automobile Applications — 
Control Circuits — Special Devices. 

All the devices used in the circuits are of 
Philips-Mullard origin, the author having 
been previously employed by the latter 












NEW BOOKS 

JUST A TEW Of THE THOUSANDS ALWAYS 
IN STOCK. CALL IN OR WRITE GIVING YOUR 
REQUIREMENTS. AH books reviewed In 
'Electronksi" oen be ordered from us 


JUST RECEIVED 
HOW TO LISTEN TO THE WORLD 
New7thEdn.: $4.40 

RADIO AMATEUR'S HANDBOOK 
1973 A.R.R.L $6.96 

WORLD RADIO & TV HANDBOOK 
1973 (Complete Guide to V\A)rld's 
Short-WaveStatlons): $6.96 


A.R.R.L. ANTENNA BOOK*- $4.36 

A.R.R.L. RADIO AMATEUR'S V.H.F. 

MANUAL $4.36 

AMATEUR RADIO TECHNIQUES - Pat 
Hawker (RSGR) $6.06 

BASIC ELECTRICITY - 5 volumes 
combined: $14.66 

BASIC ELECTRONICS CIRCUITS ~ 2 volumes 

combined: $7.30 

BASIC ELECTRONICS - 6 volumes 
combined: $16JI0 

BASIC INDUSTRIAL ELECTRICITY - 2 
volumes combined: $7.30 

BASIC SYNCH ROS & SERVOS - 2 volumes 
^ $7.30 

BASIC TELEVISION - Technical Press, 

Three volumes In one—Just out I $11.46 

ELECTRIC GUITAR AMPLIFIER 
HANDBOOK $6.46 

GENERAL ELECTRIC SEMICONDUCTOR 
DATA BOOK $8.76 

HI-FI AND TAPE RECORDER HANDBOOK - 

King $6.80 

PAL RECEIVER SERVICING BY D. J. Seal 
— A new book! Profusely illustrated 
in colour, highly recommended! $11.90 

PIN POINT TRANSISTOR TROUBLES 
IN TWELVE MINUTES $7.36 

RADIO a ELECTRONIC LABORATORY HAND¬ 
BOOK SCROOGIE. New 8th Edition $15.00 

R.C.A. SOLID STATE POWER CIRCUITS $8.60 

R.S.G.B. RADIO COMMUNICATION 
HANDBOOK $13.76 

SYLVANIA TECHNICAL MANUAL - 
Receiving Tubes / Picture Tubes and 
Semiconductors $5.15 

TRANSISTOR AUDIO a RADIO CIRCUITS, 
Genuine Milliard circuits $3.60 

TRANSISTOR EQUIVALENTS - European, 
American a Japanese $3.00 

TV SERVICING GUIDE Arranged by 
Trouble Symptoms — Deane a Young. 

Our best s^ier I $4.00 


M4/I ORDERS BY RETURN. . . PLEASE ADD 
per parcel postage (Vial, 70c per parcel 
fnterstate 

TECHNICAL BOOK £r 
MAGAZINE CO. 

29&299 Swanston St 

Ph.663 3951 MELBOURNE 3000. Ph. 663 2849 


[)mpany in England, but most of the tyi^s 
lould be available locally. To help with 
jbstitution there is a brief listing of the 
a tings of the devices used together with an 
ppendix on light units. 

Most. of the circuits use cadmium 
lilphide cells, with a few circuits for photo- 
*ansistors and photo-diodes. Circuits for 
ame-failure and detection use the 155UG a 
on-polarised photo-emissive cell sen- 
itive only to ultraviolet. 

Summing up, I feel that the book would 
ave wide appeal, not only to students and 
xperimenters but to those engaged in the 
rofessional field. 

Our review copy came from the local 
ffice of Butterworths, but copies should be 
variable from all major technical 
woksellers. (N.J.M.). 




MICO 

ISM 
MINIAIURE 
SOIDERING 
IRON YOU 
DONTHAVE 

TOSWnCH 

ON&OFF! 

Yes MICO gives you the outstanding advantage of 
constant heat soldering, you don't have the worries 
of heat control. Overheated soldered joins can 
crystallise, under-heated give a dry joint. MICO 
stays at around 500“ F - the ideal temperature. 

flRFATPQT RANf^P Illustrated (left to right) 
UlxLnlLoi hMliut io watt, 10 watt mini, 20 watt 

Only MICO gives you a complete range of 12 models 
from the extra lightweight mini to the 70 watt heavy duty 
model. Voltage range includes 4,6,12,24,32 & 50 V. 

OTHER FEATURES INCLUDE I longer bl? life 

• repairable • precision made • guaranteed • Australian 
made • exclusive variable voltage transformers available. 

Manufactured, sold 8i sen/lced by 

WATKIN WYNNE PTY. LTD. 

32 Falcon Street Crows Nest 2065 NSW Australia 

Detailed literature available 


OBTAINABLE THROUGH TRADE HOUSES EVERYWHERE 
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NEW RANGE OF RESISTORS 
CONOENSERS AND POTENTIOMETERS 

CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. and 1 watt 
$1.50 per 100 Post 30c Extra 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pfe-set etc. 

$1.50 per doz. Post 50c extra 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 Volts working. $3.50 Plus 50c Post and Packing 

REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 



At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT, FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (Reg. Post) 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing 65c 
6WR MK V 12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watte RMS $11.50 
12WR MK V 16 Watte RMS $12.50 
8-30. 30 Watts RMS $17.00 
3TC Tweeters $3.75 
Philips Dome Tweeter $10.50. 


SPEAKER SPECIAL 
Imported Tesla 8*’ 
Speakers. 8 ohm imp. $4.75. 
Post and Packing 65c. 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

OPERATION ^ speed turntable with ceramic 

stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. 

Turntable and motor separate $4.50 



PLAYMASTER 136 

STEREO AMPLIFIER 



As featured in Dec 
'72 issue of Elec¬ 
tronics Australia 


High fidelity amplifier with an output of 13 watts R.M.S. 
per channel, frequency response 20Hz to 120kHz, 
distortion 0.2 % mag. input equalised to RIAA, bass & 
treble controls, provision for simulated 4 channel. 

Complete kit of parts including All Transistors. $62.00 as 
above but less Fairchild special transistor offer $55.00. 
Reg postage $2.00 extra. 

As an added feature to the 136 amp. We have added provi¬ 
sion for headphones with phone jack & switch mounted on 
front panel which is silver anodised with black lettering & 
matching knobs. We have also had a special transformer 
wound for this unit with separate 6v winding for indicator 
bezel & with electrostatic shield. 


PARTS FOR ABOVE AMPLIFIER 

Metalwork inc. heat sinks $7.50 post 70c. 

Circuit boards set 3 $5.50 post 25c. 

Anodised front panel $3.70 post 25c. 

Power transformer $8.50 post 70c. 



PHILIPS VALVE & PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 
featured in “Electronics Australia” 

(Sept. 1971). Complete kit includes 
transistors, PC board, resistors, 
capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.75 extra 

State if required for pick or tape head. 



NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard” record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin coned speakers. (Cabinets not 
supplied). Amplifier only, less speakers and player, 
$32.00 

$69.50 Post and packing $2.50 extra. 





BROADCAST TUNER KIT 

$22.50 
. Post 75C 


Complete kit of parts including dial mechanism and 
zener diode for this I.C. tuner as featured in Feb. 71 E.A. 


NATIONAL RADIO SUPPLIES 

332 Parramatta Road, Stanmore, NSW 2048 Phone 56 7398 
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AMATEUR BAND 
NEWS S. NOTES 

by Pierce Healy, VK2APQ 


Novice Licence On The Way 


fowards the end of March 1973 the Radio Branch, PMG's Department, in¬ 
dicated the basis on which a novice licence could be introduced into the Aus- 
ralian Amateur Service. 


Following a request by the WIA for an answer to a 
iubmission seeking the introduction of a four class 
icensing structure, the Superintendent, Radio Branch 
^MG’s Department, Mr H. Young, set out the basis on 
vhich the Administration will consider the introduc- 
ion of a novice licence. 

The four class licence structure suggestion was 
ejected because of the additional administrative work 
hat would be involved. However, Mr Young indicated 
hat he was prepared to recommend the introduction of 
lovice licensing, the examination for which would 
nclude: 

Regulations at the normal standard; 

Elementary theory paper; 

Telegraphy test at five words per minute. 

The operating conditions would be:—• 

a) Transmitting equipment to be crystal controlled. 

b) Transmissions to be within the bands — 

3.525MHz to 3.575MHz 
21.125MHz to 21.200MHz 
26.96MHz to 27.23MHz 

) Types of emission. Al, A3. A3A, A3B, ASH, A3J and 
P3 plus or minus 3kHz 

d > Power not to exceed 10 watts AM except in the case 
of ASA or A3J when it is not to exceed 30 watts 
PEP. 

‘) Novice Amateur Operator’s Certificate of 
Proficiency would not be issued. 

) Novice licences being granted to applicants who 
gained a pass in the examination, 
p Novice licence to be issued on a two year term 
only. 

1 ) The whole question to be reviewed after a five year 
trial period. 

It was pointed out that before novice licences can be 
itroduced it will be necessary to amend the Wireless 
elegraphy Regulations and obtain the approval of the 
linister. 

Since 1968 the subject of novice licensing has 
xreived prominence in the columns of “Electronics 
ustralia.” In July 1971 and June 1972, these notes 
ive details of the background to the novice licensing 
tuation, and the recommendations of the WIA 
immittee set up to investigate the need for such a 
[rence. Details of the policy adopted by the WIA 
deral council in 1972 were klso set out. 

The basic requirements as proposed by the WIA 
>mmittee have been granted. However, the privilege 
the telephony modes were not included in the 
)mmittee recommendations or the WIA policy 
lopted at the 1972 federal convention. 

It has been a long standing policy of the WIA not to 
ject any privileges offered to the Australian 
mateur ^rvice. With that in mind it appears certain 
at there will be a novice licence here soon. 

TRANS PACIFIC VOYAGE 
In 1970 history was made by the voyage across the 
icific Ocean, from Ecuador to Australia, by a primi- 
/e sailing craft “La Balsa.” Amateur radio operators 
ovided the only means of communication with the 
:pedition. Particularly during the final stage, off the 
jeensland coast, when Australian and New Zealand 
nateurs, coK)rdinated by Sid Molen, VK2SG, of 
rdney. maintained contact with the craft, despite 
fficulties experienced when a fault developed in the 


transmitter aboard “La Balsa.” 

News of another voyage has come from Sid Molen. 
Named “Huancavillia” the expedition is scheduled, to 
leave Quito. Ecuador, on 24th May 1973, to repeat the 
“La Balsa” voyage. 

Bital Alsar, leader of the “La Balsa” epic, will be in 
charge of the expedition. Twelve persons will man 
three rafts named Mooloolabar, Azeatan and Koltann. 
The names represent the countries closely associated 
with the proiect — Australia. Ecuador and Me^dco. 
The second and third rafts will be skippered by Mark 
Mediana and John Ramirez. 

Amateur radio will be the communication link, with 
the main control station in Mexico City. Elach raft will 
have its own radio system including inter-raft links. 
Sid Molen will be co-ordinator for amateur nets in the 
Australasian area. 

The expedition is being sponsored by a number of 
scientific and cultural organisations interested in 
marine biology and human behaviour. 

RSGB NEWS 

1973 is the Diamond Jubilee year of the Radio Society 
of Great Britain. On 5th July, 1913 an association was 
formed with the title “The London Wireless Club.” At a 
club meeting two months later the name was changed 
to “Wireless Society of London” later to be changed yet 
again to the Radio Society of Great Britain. Among 
other activities to celebrate will be a “Diamond 
Jubilee HF Contest,” 

The British Overseas Airways Corporation will 
provide prizes for the contest which will be open to all 
financial members of the RSGB resident in the British 
Isles. 

The winners of the telephony and the CW sections 
will receive an economy class return ticket to one of 
the following places; Bermuda. Hong Kong, 
Seychelles, St Lucia, Antigua or Nassau. 


WIA ACTIVITIES 

VIIF NEWS 

The March 1973 issue of “Tuned Lines,” official 
journal of the NSW VHF & TV group, contained in¬ 
formation relating to the propos^ changes to 
Australian repeater frequencies. This subject was 
mentioned in the March issue of these notes. 

Under the heading “The FM Scene” compiled by 
Tim Mills, VK2ZTM: 

“It is now unlikely that there will, be any major 
change in 2 metre net and repeater frequencies. The 
Radio Branch, Postmast^ General’s Department, 
issued a directive during February that they would not 
permit the changing of the repeater frequency plan as 
decided and agreed at Wodonga (1968). 

“One of the problems in a change is that, since 
repeaters are unattended transmitters, often on 
common sites with other commercial transceiver 
systems, all systems must fit into a common frequency 
plan. A change would need a complete re-check of the 
commercial frequency allocation for cross modulation 
and other interference problems. 

“It would appear that some other states who were in 
favour of the change will accept this directive if it can 
be resolved what to do with;— 


(a) the present frequency allocation of channel 4 
output (145.9MHz) which is considered by some to he 
within the satellite allocation. 

(b) the crystals bought by one group for the proposed 
new channel in their area. 

“It is felt that no further Channel 4 systems should be 
introduced. There are at present Channel 4 systems in 
Adelaide, Geelong, Gippsland, North Tasmania, 
Sydney and Newcastle.” 

ROSS HULL CONTEST 

About one in five contestants in the 1972-1973 Ross 
Hull Memorial VHF Contest submitted logs. Some 
states gave a very poor return. Proportionally 
Queensland was the highest return. The use of GMT 
was well received by contestants. However, Peter 
Brown, VK4PJ, Federal Contest Manager, ha^ in¬ 
dicated that the rules for the 1973-1974 contest will spell 
out the times much more clearly. 

The results of the 1972-1973 contest were: 

Trophy winner — J.W.K. Adams VK5SU 4225 points. 

48 Hour Certificate - M.R. Trickett VK3ASQ 1291 
points. 

Highest scores; Section (a) Transmitting Open; 


Call sign 

7 Days 

48 Hour 

Scoring 

contacts 

VKIZAD JB 

1032 

— 

95 

VK2BHO 

1256 

356 

127 

VK3AOT 

2428 

1041 

313 

VK5SU 

4225 

1170 

344 

VK9BP 

815 

510 

41 

Highest scores: 

Section (b) 

Transmitting Phone: 

VK2ZKK • 

136U 

357 

139 

VK3ASQ 

2385 

1291 

240 

VK4Z1S 

2475 

740 

339 

VK5ZWW 

— 

675 

— 

VK6PD 

922 

— 

53 

VK7KJ 

1506 

555 

133 

VK8ZGF 

1130 

465 

82 

Highest scores; 

Section (c) 

Transmitting CW: 

VK3KX 

3 

2 

3 

VK5MY 

no 

50 

11 


Highest scores; Section (d) Receiving open; 
M.BattVK3 13062 824 points 

J.M. Hilliard L2074 1106 points 


NEW SOUTH WALES 

March 1973 was a notable period for the NS)^ 
Division, WIA. 

On Friday night 16th March, a special general 
meeting was held to decide, in view of an offer by a real 
estate company, if the Wireless Institute Centre, 14 
Atchison Street, Crows Nest, should be sold. After a 
lengthy discussion it was resolved by 165 votes to 12 
votes that the divisional council negotiate for the sale. 

In conjunction with the above discussion, a number 
of points relating to the future of the VK2 (NSW) divi¬ 
sion of the WIA were raised. These included the 
location of the division’s office and meeting place, 
organisation, facilities for members, and finance. It 
was resolved to form a committee to study all aspects 
as far as the future needs of the Institute and members 
could be foreseen. Action to be taken in light of the 
committee’s recommendations. 

On l**riday night 23rd March, 1973 the annual general 
meeting of the NSW division WIA was held. Reports 
from the president, federal councillor, branches, clubs 
etc were presented. 

The audited balance sheet showed that the finances 
of the division were stable and showed a small surplus. 
Some discussion took place on several items on the 
balance sheet which, together with the auditors report, 
was adopted. 

There were only seven nominations for the 1973-74 
divisional council. These members were automatically 
elected there being insufficient nominations to require 
a ballot. Those elected were; 


A. Mulcahy 

VK2ACV 

T. Mills 

VK2ZTM 

I. Mackenzie 

VK2ZIM 

C. Jones 

VK2ZDD 

I. Binnie 

VK2ZIU 

S. Griffith 

VK2ZYD 

L. Wilson 

VK2ZGW 


For the first time for several years the annual 
general meeting was concluded on the night it was 
called. There were no adjournments due to delays in 
producing the financial statement and audited balance 
sheet. 

Wagga District Radio Club 

Fourteen members of the Wagga District Radio Club 
set up camp at Mount Flackeney approximately 15 
miles (24kM) south east of Wagga to {Mrticipate in the 
John Moyle Memorial Field Day. lOth-llth February, 
1973. The operators were VK2AQ, VK2ZTP, VK2BER, 


adio clubs and other organisations, as well as individual amateur operators, are cordially in- 
ted to submit news and notes of their activities for inclusion in these columns, 
hotographs will be published when of sufficient general Interest, and where space permits. 
11 material should be sent direct to Pierce Mealy at 69 Taylor Street, Bankstown, NSW 
200 . 
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Most popular kits from Kit-Sets 


Playmaster 125 Kit 50 watt guitar Amp. 
Playmaster 127 Kit Stereo Pre-Amp 
tone control 

Playmaster 128 Kit 45 watt RMS per 
channel Stereo power Amp. 
Playmaster 131 Kit Amp, tuner 
Playmaster 132 Kit 45 watts RMS per 
channel stereo tuner Amp 
Playmaster 134 Kit 20 watt Guitar Amp. 
Playmaster 135 K it 13 watt P. A. Amp. 
Playmaster 136 Kit 13 watts RMS per 
channel stereo Amp. 

(Not Including Fairchild offer) 
Playmaster 136 Kit 
(Including Fairchild offer) 

Playmaster 138 Kit wide band tuner 

All kits complete with metal work. 

registered Postage for each above item 

Transistor Tester Aug. 71 

SCR Drill Speed Control Kit May 71 

AC Enlarger Regulator Feb. 72 

200 MHZ Scaler Oct. 72 

Low noise Magnetic Pre amp Sept. 71 

IC Logic Probe Oct 72 

Postage for each above item ~ $1.00. 

Registered Postage for each above item 


$89.50 

$22.50 


$146.00 

$52.50 

$32.00 


$55.00 


$65.00 


$ 2.00 

$14.50 

$13.50 

$13.00 

$41.50 

$10.50 

$8.80 


- $1.50 



STEREO AMP KIT 


Beautifully presented, this simple "do it 
yourself" project for a 3 W, R.M.S. Stereo Amp. 
Module comes complete with all parts and in 
structlons. As distributors for this line, we offer a 
special price. 


Price $27.50. Post 7&c 


FET TYPE ALL TRANSISTORISED f 
HIGH SENSITIVITY --- ^ 


VOLT OHM METER 


ELECTRONIC * 

I- 


0 


PHILIPS TWEETERS 


1 " Dome Type as used in New 
M'vox. System $20.50 per pair. (Post 
75c) 

MAGNAVOX SPECIAI 

0.30 speaxer $16.50 ($1.00 Post) 


AUTOMATIC CAR THEFT ALARM KIT 



See Jan. E.T. for 
full details. Com 
plete kit inc. a 
Diecast Box in 
which to house the 
unit. 


$24.50 

plus 50c post. 



MODEL VT-108 


-Price $155.00 each. 
Post $2.00 


IW AMP 


MIC PRE AMP KIT HI FI SPEAKER SYSTEM 



$5.30 
Post 35c 


Complete kit including PC 
Board and all parts. Output Imp. 
8 ohms. 9V operation, inc. 
connection data and guarantee. 



$3.30 
Post 35c 


Now design as featured E.A. 
March 72. 2 Transistors. This 
unit has adjustable bass 
response. Also ideal for Guitar 
Amp., P.A., Tape Recorders etc. 
etc. Complete kit now available. 


The Gloria O. S. 6520. 

Two way Speaker System. 

A complete craftsman made oil 
finished walnut cabinet housing 
a 3 h 6 '. inch Woofer and a 2' v 
inch Cone Tweeter giving a wide 
frequency response and an 
overall 10 watt power. 

Available now to complete that 
quadraphonic experience. 

Price $42.00 per box. 

Plus $2.00 pack Reg. post. 


CAPACITOR PACK 


MAILORDERS 


RESISTOR PACK 


Pack 93; Contains 2 top grade 
Of the 45 Values between 2PF 
and 0 47 UF a total of 135 (2PF 
820PF 100V Ceramics). 

Polyester Caps lOOV. 


GOOD VALUE AT $8.30. 


We operate Australia's largest 
electronic Mail Order Dept, and 
as such can offer a service 
second to none. GuaranteOd best 
prices on new components and 
equipment. Same day despatch 
of orders. 


Pack 56: Contains 3 Resistors of 
the 57 Standard values between 
10 ohms and 1 meg. totalling 171. 
All new carbon film, 5P.C. 
Types Value. For the Hobby 
ist serviceman. 

’ iW: $4,75, ’ .W; $4.84 


kitsets aust. pty. ltd. 


NATIONAL MAIL ORDER DEPT. 

P.O. BOX 176, DEE WHY, N.S.W. 2099. 


400 Kent Street, PHONE: 29-1005. 

2/21 Oaks Avenue, Dee Why. PHONE: 982 7500. 
293 St. Paul's Terrace, Fortitude Valley. 

PHONE: 52 8391. 

MELBOURNE SALES DEPT: 271 Bridge St., Richmond. Phone 42 4651. 


SYDNEY SALES DEPT: 
NORTHSIDE SALES DEPT: 
BRISBANE SALES DEPT: 


CANBERRA DISTRIBUTOR: 
NEWCASTLE DISTRIBUTOR: 


Electro Pak, 5 Gareema Arcade. 

Varcoe Bennett, 2 Third Avenue, Lambton North. 


24 HOUR PHONE SERVICE: Sydney 982-7500 (Area Code 02) 

Phone the above number ANY time, ANY day to receive prompt 
P.M .Q./C.O.D. mall service. Your requirements are as close as your phone. 


AMATEUR BAND NEWS 


Tl 


I' 

I- 

1 ' 

J' 


VK2ZEI. VK2YS, VK2ZMP and VK2SW. 
remainder were student members of the club. 

A note received from Sid Ward, VK2SW, indicatf 
that a good weekend was enjoyed by all. The weathi 
was cool and overcast for most of the weekend. Tl 
club call sign VK2WG wa$ used and contacts wei 
made on all bands from 3.5MHz to 144MHz. Scorir 
was about the same on all HF bands while the two ar 
six metre net and tunable channels showed increasi 
activity. There was a good break-through to Tasman 
during Sunday afternoon on the 52.52SMHz net chamu 
Referring to the contest rules, comments were: 
"What a pity more are not encouraged to erect exot 
high frequency aerials to allow for more DX operatio 
•'Hardly worth the trouble when a contact just ov 
the border is worth the same as working a "G" statio 
"Could be worthwhile to consider a bonus for wor 
ing DX stations, next year.': (See pictures, p.lis. 

Hunter Branch 
Officers tor 1973-1974 were elected at the annu 
general meeting of the Hunter Branch, NSW Divisi( 
WIA, at the Newcastle Technical College, Tighes Hi 
on Friday night 2nd March, 1973. 

Patrons; Messrs L. Swain, VK2CS and F. Co 
VK2APO. 


I- 


President: 
Vice-presidents; 


Secretary; 

Treasurer; 

QSL Officer; 

VHF liaison officer: 
Communications officer; 
Honorary auditor; 
Broadcast committee: 


The branch meets at 


G. Sutherland 

VK2ZS 

W. Bennett 

VK2ZV 

R. Prout 

VK2CN 

R. Leben 


L. Daley 

VK2ZF 

W. Hall 

VK2XT 

C. Minahan 

VK2ZU 

R. Prout 

VK2CN 

J. Thompson 

VK2AF 

G. Sutherland 

VK2ZS 

N. Stanley 

VK2B^ 

W. Bennett 

VK2ZV 

R. Prout 

VK2CN 

the Newcastle 

Technic 


College, W. E. Clegg Building, Tighes Hill on the fii 
Friday in each month at 8.00 pm. Visitors welcome. 


Central Coast Amateur Radio Club 
In the March 1973 Central Coast Amateur Radio Cl 
Newssheet appreciation was expressed to the coi 
mercial firms who provided prizes for the Gosfo 
Field held in February. Reports received complimei 
ed the club on the high standard of that event. 

The annual meeting of the club was deferred until 
April so that members could attend the special genet 
meeting of the NSW division WIA. 

Details of the club's activities may be obtained fn 
the secretary. Dick Maitland, VK2BBK. PO Box 2 
Gosford 2250 NSW 


QUEENSLAND 
WICEN Activities 


Ted Gabriel, VK4YG, has been appointed Not 
Queensland Wireless Institute Civil Emergency 
(WICEN) co-ordinator by the Queensland divisioi 
council, WIA. For several years Ted was WICEN 
ordinator in Western Australia and has intimt 
knowledge of the needs of sparsely populated areas 
Australia when cyclones occur. 

On arrival in Cairns about two years ago and join! 
the Cairns Amateur Radio Club and Civil Defen 
signals, ted discussed WICEN organisation with I 
Bell, VK4LZand Bill Sebbins, VK4XZ. Following th 
a WICEN plan for North Queensland was formula! 
and approved by the WIA divisional council. 

Organisation of the network was based on spadewc 
done by the Townsville Gub and others in outlyi 
areas. 

The Townsville Radio Gub already had their o' 
emergency network and did a good job during cycle 
"Althea.” 

On 22nd February. 1973, a WICEN exercise w 
conducted from the Townsville Radio Gub stati 
VK4TC at the Townsville Gvil Defence Headquartei 
The area net controller was Evelyn ISahr, VK4E 
Eighteen stations throughout (^eensland took pa 
operating on the 3.5MHz band Six mobiles on 52MHz 
Townsville also participateo 

The exercise was to demonstrate to Civil Defen 
authorities the capabilities of amateur radio networl 
and was a complete success. 

On 4th March, 1973, as cyclone Madge approach 
Cooktown, the North Queensland WICEN was plac 
on "stand by alert,” with two-hourly call backs 
VK4TC. Response by amateurs was excellent a 
contact was established between the Cairns G 
station VK4HM and VK4TC in Townsville. Fortunate 
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th6 cyclone passed away from populated areas, but the 
network could have been fully activated at any time. 

An important aspect of the organisation is that most 
north Queensland amateurs are Civil Defence signals 
operators. Thus emergency communications are 
assured and information is rapidly exchanged between 
both services. 

Both Townsville and Cairns clubs have their club 
stations established at Ovil Defence headquarters. 

Co-operation between Qvil Defence, the Radio 
Branch, and WIC£N is excellent. 

VICTORIA 

Geelong Amateur Radio-TV Club 

The March 1973 issue of the Geelong Amateur Radio 
Gub Newsletter gave details of a “Return to Two” 
campaign being promoted by the club. 

“Unfortunately VHF DX activity has been poor over 
the last few years, and there are many reasons for this. 

“The novelty of operating DX through an FM 
repeater is slowly dwindling, and a move to six and two 
metres (tunable section) is now evident. 


“It is hoped that, in the next few months, a section of 
the ‘Newsletter’ on VHF operation, circuits, activity 
and helpful hints will assist those wishing to build 



Medley, AOCP, deft! and Ron, VK2BER, 
fitting the VHF six and two metre beams to 
the rotator. 


Scenes from the 
Wagga Club camp. 
At left. The 7MHz 
operating position 
with Mike, VK2ZEI 
making the 100th 
contact. Mike has 
held his licence for 
only a few weeks. 


At right. A section of 
the camp showing 
the VHF tent and the 
52MHz and 144MHz 
beams on a rotator. 



equipment. We ask all readers to send in articles for 
publication, so we can help restore a lost band. 

“What is required?— 

1. The establishment of a permanent calling 
frequency, eg 52.05MHz, 144.06MHz. AM and SSB. 

2. HF sked frequencies, eg 7090KHz, and 14.12MHz, 
AM and SSB. 

3. Use of a local net frequency. ^ FM. 

4. An up to date list of active amateurs, frequencies, 
times and telephone numbers. 

5. More artides on VHF designs. 

“An idea of what can De worked from Geelong, is 
given by the following— 

VK4 (Brisbane, Rockhampton); 

VK2 (Deniliquin. Tumut, Leeton); 

VKl; VK3 (Various country areas): 

VK5 (Adelaide, Mt Gambier, Port Pirie etc); 

VK7 (Hobart, Launceston, Bumie, Devonport etc); 

VK6 and ZL2. 


“DX like this cannot be worked in one night. But with 
a little help from everyone, DX operation will return. 

“We invite all amateurs interested in the ‘Return to 
Two, campaign, to send details, to Bob Wookey. 
VK3IC, Secretary GARC, PO Box 520, Geelong, Vic¬ 
toria 3220. 

“Note to other clubs— 

“If you agree with the ‘Return to Two’ idea, please 
advertise it to your group and publish information in 
your own newsletters.” 

WESTERN AUSTRALIA 

The channel 1 repeater of the Western Australia VHF 
Group was installed at its permanent location at the 
WAPET radio site in Gevin Road, Roleystone on the 
25th February, 1973. 

The WA VHF group March Bulletin gave some 
interesting detail and facts about this installation. 

Aerial height is approximately 250 feet (76 metres) 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 110MHz, K Typo 5 to 110MHz From $5.00 

Write for free comprehensive price list 
FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have been preferred by leading Manufacturers throughout the country for — 

ACCURACY e STABILITY e ACTIVITY e OUTPUT 

Consult us for Crystals for any Mobile Radio. AH types avaHaUe. 

DISCOUNT FOR QUANTITY ORDERS 
AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 
PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

Representatives Australia and New Zealand: Messrs. Carrell & Carrel Box 2102, Auckland. 


W. eJ. MONCRIEF PTY LTD. 

176 WIttenoom St, East Perth 6000. 
Phone 25 5722, 25 5902. 

PO Bex 6057, Hey St, East. 

FRED HOE & SONS P-L 

246 Evans Road, Salisbury North, 

Brisbane, Queensland. 

Phone 47 4311. 


ROGERS ELECTRONICS 
PO Box 3 
Modbury Nth SA. 

Phone 64 3296 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, NSW. 

Phono 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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AMATEUR BAND NEWS 


for the receiving aerial and 200 feet (61 metres) for the 
transmitting aerial and 1200 feet (366 metres) and 1250 
teei (381 metres) at>ove sea level respectively. 

On Sunday, 11th March, 1973 a number of amateurs 
went south to Bunbury and Mount William. It appears 
that under average conditions the coverage is reliable 
to about 65 miles (lOSkM) on the South West Highway 
and about 20 miles (32kM) south of Mandurah. In 
another test mobiles were able to activate the repeater 
from Bunbury about 90 miles (144 kM). 

The hidden transmitter hunt held in February saw 
the introduction of a new type of transmitter hunt gear. 
This system consists of a continuously rotating aerial 
on the roof of the car and a display using a CRO tube 
and a rotating spot. This has the effect of tracing out a 
replica of the field strength pattern on the screen. 

This seemed to work reasonably well although 
mobile flutter messes up the pattern considerably and 
the system is not as milch of an advantage as one might 
think. 

It was interesting to note however, that Jim Wilcox, 
VK6GV, who intrciduced the system won the event. 

WIA Youth Radio Scheme 

Information received from Rev Bob Guthberlet, 
federal co-ordinator, WIA ~ YRCS. 

*Tn my annual report to the WIA federal council, I 
have included the statistical returns from state 
supervisors, which reveal the growing strength of the 
YRCS: 

— To the end of 1972 there were 4227 members at¬ 
tending 188 clubs. 

— The teaching from 356 instructors and helpers 
guided the issuing of 

725 Elementary certificates 
354 Junior certificates 
211 Intermediate certificates 
61 Senior certificates 
8 Advanced certificates 

— In addition, 30 of our members gained either the 
Full or Limited Amateur Operators* Certificate of 
Proficiency. 


*it has always been my hope that, from the ranks of 
YRCS. we should be able to channel our members into 
the electronics industry. Last year 120 found em¬ 
ployment. 

**I hope industry will take notice and occasionally 
donate components etc, which can be distributed to 
clubs.*' 

On the subject of novice licences . . . . **I am 

convinced beyond any doubt, that the introduction 
would give a vital boost to the electronics industry in 
particular, and the cause of youth welfare in general.” 

Bob's concluding comment: "Remember, we have 
4227 members plus 356 instructors and helpers, a total 
of 4583 known persons. This in my opinion, is a con¬ 
servative estimate. In wishing you a good year of 
activity in 1973, may I suggest that we all become 
crusaders, and talk about the advantages of being a 
part of an organisation which is on the move.** 

SOUTH AUSTRALIA 

Seven clubs had registered by the end of February 
and activities are well under way for 1973. 

Port Augusta Youth Radio Club with two instructors 
and a non-technical helper, recommenced on Saturday, 
3rd February. Meetings will be held each Saturday 
from 10 a.m. to 12 noon. Gasses in Elementary and 
Junior Certificate standards are in progress and an 
average of eighteen members attending. 

At the first meeting in 1973, certificates were 
presented to successful students during 1972. 

No major projects are envisaged at present. 
However, the club station VK5PJ will be on the air 
again in April. 

The YMCA Electronics Gub in Adelaide invited the 
South Australian supervisor and secretary to inspect 
the club’s facilities on Friday. 9th Februarv, at the 
normal meeting time of 7.00 p.m. 

The club station VK5YR is located at one side of a 
large work room where the members carry out their 
project work. Across the corridor is a well appointed 
lecture room for the theory classes. 

During the evening, certificates gained during 1972 
were presented to successful club members by the 
state supervisor of YRCS, Allen Dunn, VK5FD. An¬ 
drew Cannon was presented with a prize for being the 
most successful YRCS club member in South Australia 
during 1972. The prize was a technical book donated by 
Philips Industries Ltd. 


Mr Ron Cannon, Andrew’s father, speaking on behalf 
of club members, offered a few words of appreciation 
for the consistent efforts of the club*s instructors. 

Gub leader. Mr Keith Mayfield, VK5QH, in replying, 
said that the greatest reward the instructors received 
was the fact of having helped the members with their 
hobby and perhaps guided them towards a better job. 

The Elizabeth Youth Radio Gub has obtained use of 
a suitably equipped classroom at one of the local 
high schools. Meetings are held on Saturday mornings 
from 9.00 a.m. to 12 noon, under the state supervisor,: 
Mr Allen Dunn. VK5FD. 

Five local amateur radio operators are each taking a 
block of about six sessions. If this idea proves suc¬ 
cessful other amateurs may be approached to help in 
the future. 

Greater emphasis is being placed on practical work 
this year. Twelve members have commenced the 
Elementary Certificate course. The first outing this 
year was a visit to broadcasting station 5DN. 

NEW SOUTH WALES 

Mr Kev Watson, VK2BLW, president of the Maitland 
Radio Gub, has been appointed NSW YRCS super¬ 
visor. All correspondence should be addressed to 54 
East Maitland. 2323. 

Dave Jeanes, VK2BSJ, is now the NSW YRCS 
Registrar. All requests for membership application 
forms of the NSW division should be address^ to Box 
187, Spit Junction. 2088. 

Maitland Radio Club 

The Maitland Gty Council has donated $100 to th< 
Maitland Radio Gub. The "Maitland Mercury" 
referring to the gift, quotes the Ibwn Gerk, Mr J 
Davy: **The council believes the club is doing a job o 
great importance .... and it is pleased to assist its 
work". 

Gub president, Mr Kev Waison, expressed the ap 
preciation of club members and officials for the gift 
The committee has decided to allocate it towards j 
modern communications type transceiver. 

The MRC exhibit at the Matiland Show, in March 
1973, was described as the best yet. The exhibit, whici 
featured a display of home-built electronic project 
from members, created a good deal of interest amoni 
the visitors. 

During the show the club's amplification system wa 



PAYING TOO MUCH FOR 
IMPORTED CONNECTORS? 


72/1/MP 


• Multipol 23 Contact Plug or Socket 
from 70 cents each. Cover and latch 
set from $1.30. 

• Multipol 8,16 and 23 Contact 
Connectors available ex-stock. 

• Contacts available with Gold or Bright 
Tin Plating. Current handling capacity 
5 Amps. Contact resistance less than 5 
milliohms. Insulation resistance 
greater than 10 Megohms. Breakdown 
voltage greater than 5 K.V. 

• Used by National and commercial 
broadcasters, scientific and industrial 
equipment manufacturers. 

• Australian designed and manufactured. 
No delays. 


CONSIDER OUR MULTIPOL SYSTEM 


M^MURDO (AUSTRALIA) PTY. LTD. 

Head Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 6443033 
N,S.W. 242 Blaxiand Road, Ryde. 2112. Tel. 807 1944 
S.A, 346-348 Carrington Street, Adelaide. 5000. Tel. 231535 


AGENTS 

QUEENSLAND: Douglas Electronics Pty. Ltd. 
Tel. 978222. 978655. Walton Electronics. Tel. 
385275. WESTERN AUSTRALIA: W. J. Mon- 
crleff Pty. Ltd. Tel. 231494, 256140. A CT.: 
Electronic Components Pty. Ltd. Tel. 956811. 
TASMANIA: W. & G. Genders Pty. Ltd. Tel. 
312511,344311. 
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used to assist the show committee, police and other 
exhibitors. 

Demonstration transmissions with amateur radio 
equipment were also featured and two-way contacts 
were made with amateur stations both locally and 
interstate. 

Prizes were donated by a number of trade houses, 

' business organisations. Royal Newcastle Aero Qub, 
and Radio 2HD Newcastle. 

A panel of ten judges awarded the Radio 2HD Shield 
to W. Pomeroy for his entry; a home constructed short¬ 
wave receiver. The shield is donated each year by 2HD 
and is awarded to the club member considered to have 
entered the best piece of home-built equipment. 

At the Annual meeting of the MRC on FYiday night 
9th March* 1973, Mr Kev Watson, was re-elected 
president, for his seventh term. 

Aid. N. V. Unicomb, Mayor of Maitland, chaired the 
meeting at the club's headquarters. Maize Street, 
Tenambit. East Maitland. Other officers elected 
were;— vice-president, D. H. Cross; secretary, A. J. 
Watson; assistant secretary, Mrs J, Watson; 
treasurer, Mrs M. Watson. Plus a committee con¬ 
sisting of J. Gibson, J. Whitehead, R. Thompson, Miss 
H. Eswick, P. Lawrence, Miss S. Moroney, Miss V. 
Mclnness, Junior representative, P. Ellicott. 

Examination officer, C. G. Cooke; QSL officer, W. 
Pomeroy; auditor, A. E. Matthews; storeman, J. 
Gibson; solicitors, Thompson, Norrie and 0>.; 
trustees. Aid. N. V. Unicomb. C. G. Cooke and A. E. 
Matthews. 

Gub Patrons are: 

Sir Allen Fairhall and Dr R. H. McKerihan. 

Westlakes Radio Club 

The end of the year report of the Westlakes club was 
published in the March, 1973 issue of the club’s 
Newsletter. 

Gub membership totalled 154. During the year nine 
members passed the AOLCP or AOCP examination. 
These passes were the result of classes conducted by 
Keith Howard, VK2AKX and Joe Waugh, VK2IQ. The 
most notable achievement was that of the father and 
son team. Gordon and Greg Shearer, who gained their 
AOCP at the same exam. 

YRCS awards gained by student members during 
1972 were: 

Elementary certificates— 

Pass: 7 Credit: 6 Honours: 2 
Junior certificates— 

Pass: 10 Credit: 5 Honours: Nil 
Intermediate certificate— 

Pass: 2 Credits: 4 Honours: 2 

The Elementary Certificate class is conducted each 
Saturday by Ken Hargraves, VK2ZIL. It commences at 
2.00 pm and there is always room for a few new star¬ 
ters. 

The Junior and Intermediate grade classes are 
conducted by Jamie and David Crofts. 

For full details of the Westlakes Radio Gub. write to 
Eric Brockbank, PO Box l Teralba 2284. 

The following YRCS Correspondence section 
members gained certificates; 

Elementary Grade: George Pagonis, Marie 
Castellano, T^ Garnet, Gregory Homer. Ginton Jack. 

Junior Grade: Peter Kbugias, Gregory Waters, 
Michael Martin, Bruce Hately, Kelvin Mitchell. 

Senior Grade: Alan Davis. 

Details of the correspondence section may be ob¬ 
tained from the Correspondence Section Supervisor, 
W. Tremewen, 34 Flowere Street, Femtree Gully, 
V'ictoria. 3156. 

BEAT THE MORSE CODE HOODOO 

Attaining and subsequently maintaining the speed 
lecessary to pass the examination is a difficulty which 
nvariably presents itself to those learning the Morse 
Dode. Generally this applies more so to receiving than 
o sending. Several methods have been suggested or 
ire used by instructors, all tend to advise on the best 
method of learning to recognise the various symbols. 

An article written by Al D’Onofrio, W2PRO, ap- 
leared in the December 1972, issue of “CQ Magazine" 
vhich treats this problem from another aspect — the 
isychological one. The article is directed to those 
vishing to increase their CW speed in order to qualify 
or the United States FCC Extra Gass licence, 
iowever, the points made can be applied to any speed 
standard. They are particularly appropriate in view of 
>roposed novice licence and the five words per minute 
Morse requirement. 

Some 01 ' the points which W2PRO makes are (with 
ibbreviations): Recognise that fear is your number 
me enemy. Fear creates stress and stress creates 
mistakes. Rid yourself of that misplaced fear and you 


IONOSPHERIC PREDICTIONS FOR MAY 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
-the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 5.73 


7MHz 


EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


lAST AUST TO lARBAOOS (SR) 
JOHANNESBURG 
McMUROO SOUND 
NEW DELHI 
NEW YORK 
RIO Of JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LRI 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
^YPNiY 


14MHz 


GMT 


15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13 


EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SRI 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

■ IXBhtY 


21MHz EAST 


01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


28MHz GMT 


15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13 


CAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
NEW DELHI 
TOKYO 

BRISBANE TO PERTH 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 


have the biggest edge anyone taking the examination 
could ask for. Pr^re for the examination under 
commonsense simulated test conditions. By training 
under simulated conditicms, you will be able to function 
successfully later under real conditions: 

Be methodical, copy regularly,but no longer than 30 
minutes at a sitting. Don’t try to hurry things too much. 
Do not waste time trying to learn the more exotic 
punctuation marks, amateur jargon and abbrevia¬ 
tions. The usual ones — period, comma, diagonal and 
question mark will suffice. 

Use standard headphones while copying, preferably 
without ear c^hions, as these will be the tj^ used in 
the examination room. Accept a certain amount of 
room noise and movement while practicing at home as 
there is sure to be others in the room during the 
examination. 

Copy on standard ruled paper, use a pencil or ball 
point pen, which ever suits you best, and do not change 
at the exam. Experiment with different copying styles 
and choose the one which keeps you relaxed and 
reduces tension. 

Leave yourself a five word per minute margin of 
confidence to compensate for that normal amount of 
stress we all experience when we are put to the test. 
Fifteen WPM will suffice for a ten WPM test. When you 
can copy that margin solid for the period of time set 
down for the test you will have no trouble. Do not think 
that a greater margin would be of still greater ad¬ 
vantage because it is possible to become flustered try¬ 
ing to copy the slower speed. 


On the day of the examination, copy for at least 20 
minutes before leaving for the examination. 

The article also gives some hints regarding sending 
Motm code and draws attention to the simulaM 
conditions that astronauts trained under to pr«Mire for 
the real thing. ^ 

SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.IA 

14 ATCHISON STREET. 
CROWSNEST, N SW. 2065 
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USTENING TO 
THE WORLD 

by Arthur Cushcn, MBE 


The Papua New Guinea Administration has 12 stations in operation, three to 
open shortly, and a further three are planned for expansion of radio in the area. 
The ABC has its network complete except for one station. 


The rapid expansion of Administration network has 
meant g(x)d coverage of the area. When the 18 stations 
are in operation they will all be located in the 120 and 90 
metre bands. The Australian Broadcasting Com¬ 
mission has expanded its services on medium-wave 
and has only one station, 9WK Wewak, 1520kHz, 2kW, 
to come into (^ration. 

At the end of 1973 it is planned that the ABC and the 
PNG stations combine to form one network, operated 
by a Papua New Guinea Broadcasting Authority. 
These plans will coincide with Papua New Guinea 
becoming self-governing. 

The fourth station operated by the Administration in 
the 120 metre band went into operation recently. Ac¬ 
cording to Melbourne DXer Bob O’Brien, this station. 
Radio Chimbu, commenced broadcasting on 2376kHz, 
in pidgin. The 2kW transmitter is located at Kundiawa, 
and the schedule is 0700-1200GMT. The address is: 
Radio Chimbu, PO Box 228, Kundiawa, Papua New 
Guinea. 

A station at Mendi is scheduled to operate this month 
on 3275kHz, followed by Kavieng on 2428kHz. Kimbe is 
to start in either June or July on 2340kHz. Three other 
stations scheduled to come into operation are Vanimo, 
3205kHz. Lorengau, 390SkHz and Port Moresby, 
3925kHz. 

ATHENS ON 21460kiiz 

The new lOOkW transmitter of Athens Radio is now 
being used in regular broadcasting, and some 
frequency alterations have been made. 

The Athens broadcast is now on 21460kHz from 
oeoOGMT. This broadcast is to Australia and New 
Zealand, in Greek, and replaces 21610kHz. The signal is 
at fair strength and closes at 0952GMT. 

PARIS USES 500kW 

According to the Canadian DX Gub Quebec Bulletin, 
Paris is installing eight 500kW transmitters. At 
present, overseas transmissions are carried on 20 or 
lOOkW transmitters at Allouis, Cher, and Issoudun, 
Indre. The eight oldest transmitters, built before the 
la^t war, are to be replaced. Their power is too low to 
give satisfactory listening in Africa, the Antilles, 
Elastern Europe, near East and Asia. Five trans¬ 
mitters will be put into service between now and Oc¬ 
tober 1973, the remaining three a little later. The first 
one will be in operation shortly. The ORTF overseas 
service transmits, daily, 28 hours of programs 
produced by the DAEC in 17 languages, and 11 hours 
and 45 minutes of programs relayed by France-Inter, a 
total of 39 hours and 45 minutes daily. Some 300 
newscasters handle the news transmissions. 

ISRAEL SCHEDULE 

The Israel Broadcasting Authority in Jerusalem has 
recently made changes in its English transmission 
frequencies. 

(iMT kHz 

0500-0515 9645. 9009, 7220. 

1130-1200 178M, 15165. 11705. 

2035-2115 11960, 9625. 9009. 

The station recently instituted an early morning 
broadcast, received at 0600GMT at very good level in 
this location. According to a letter from Eileen Hyman, 
Assistant to the Director, our report was the first from 
New Zealand. The station address is Israel Broad¬ 
casting Authority. P.O. Box 1082, Jerusalem, Israel. 

HI I N 24HR SCHEDULE 

The Dominican Republic station HI IN has been 
heard on 4910kHz on a 24 hour a day schedule. New 
Zealand reception has been from around 0600 to after 
0900GMT, but in Australia there could be some 
sideband interference from Brisbane on 4920kHz. 

The trans^nission includes popular Latin American 

KIIIIINfMIIIMIIHMtlMIMIIINMIMiniHIIIMIIMHIlinMHIUHNIHIHHntlMnMIMMHMMINII 


music and the station has been heard announcing in 
Spanish. Portuguese. French. German and English. 
The English announcements were given every 20 
minutes. The station is interested in hearing from 
overseas listeners. The address is: Apartado No 1220, 
Santo Domingo. 

HCJB’s NEW CHANNELS 

Radio HCJB, Quito Ecuador, has made four 
frequency changes in its overseas transmissions. 

(iMT kHz (i.MT kHz 

1630-2030 21460 0530-0715 9710 

2035-2200 11890 2200-2400 11915 

The frequency 11890kHz carries the service to 
Europe with English at 2030, French at 2045 and 
German at 2100. The frequency of 9710 replaces 9720 
and 11915 replaces 11810kHz. 

At Pifo, HCJB has several antenna types, two 30kW, 
transmitters, and two 50kW transmitters all con¬ 
structed by the staff. There are also three lOOkW RCA 
transmitters, while the station plans to boost the 30kW 
transmitters to 50kW. 

HCJB is well received in its South Pacific service 
from 0715GMT to llOOGMT on 5990,9715, and 11915kHz. 
They appreciate listener’s reports. Address: Box 691, 
Quito, Ecuador. 

n STICKERS 

Radio Nederland P.O. Box 222, Hilversum, Holland 
is giving away free a sheet of 20 gummed letter seals to 
promote the World DX Friendship Year ’73. It is a 
white sticker with large 73 in red. In the top (tf the three 
is the Radio Nederland insignia and in the lower sec¬ 
tion clasped hands. Radio stations throughout the 
world are promoting “73 for 73’’ to tie in with the well- 
known abbreviation for good wishes. 

LATIN AMERICAN VERIFICATIONS 

The poor percentage of replies from low fr^uency 
Latin American stations is well known to SW listeners. 
Because they are low powo’ed and carry local 
programs listeners throughout the world try hard to 
verify them. In 35 years of listening we have sent out 
many hundreds of reports to this area and have 
verified nearly 600 stations including 309 from South 
America. 

Recently the Swedish DX Organisation compiled a 
list showing the number of Latin American stations 
reported and verified over the past three years. The 
figures show that even an excellent reception report 
does not always result in a verification. A certain 
amount of luck is involved as many only verify 


spasmodically. 

The Swedish report was as 

follows: 

Year 

Reported 

Verified 

1970 

335 

123 

1971 

324 

121 

1972 

325 

95 


This will give some hope to those who have reported 
South American stations, but it is a worldwide com¬ 
plaint that South American stations are becoming 
more difficult to verify. 

ARDXC HONOURS MEMBERS 
The Australian Radio DX Club recently honored two 
of its longstanding members by granting them 
Honorary Membership in recognition of their services 
to the Club. Steve Thurlow and Robert Chester were 
granted this honor for their service to ARDXC over 
many years, in both administrative and editorial 
capacities. Steve Thurlow, of Sydney, is ARDXC No. 1 
and Robert Chester, of Adelaide, is ARDXC No. 8. Both 
were foundation members of the Club when it was 
formed in June 1965. The Gub was formed in Sydney 
from what was then the NSW Branch of the New 

IIINtMtHNinitllHUIttlUinNinHIIIIHIMMtHniMMINIHHIHIIIHMIHtHIIIMINIHIMIHII 


Notes from readers should be sent to Arthur Cusher.212 Earn Street, Invercargill, NZ. All times 
are GMT. Add 8 hours for WAST. 10 hours for EAST, and 12 hours for NZ. 


ELECTRONICS Australia, May, 1973 


Zealand Radio DX League. The League gave it evei 
help and it now has branches in five states. 

VDA KAVALA RELAY 


The Voice of America relay station at KavaU 
Greece, began operation last year with four 250kl 
transmitters. According to Robert Jones of Sydney 
NSW. it is now on the following schedule: 


GMT kHz Area 
1600-1800 11960 Eur. 
1600-1800 9760 Eur. 

1600-2230 6015 Eur. 

1600-0000 6160 M. E 


GMT kHz Area 
1830-1900 7155 N. Afrii 
1830-0000 7170 Eur. 
1900-2100 7150 W. Afri 

2200-2230 6145 N. Afri< 


The remaining six 2S0kW transmitters came in 
operation on 4 March, when the old Thessaloniki rel* 
transmitters were closed. They may be sold to tl 
Hellenic National Broadcasting Institute. 

FLASHES FROM EVERYWHERE 
EUROPE 

BELGIUM: Brussels Radio has extended its foreij 
programs and English transmissions are nc 
broadcast 2255-2315 and 0040-0100GMT, on 15235 ai 
955(M(Hz. They also broadcast in POTtuguese from 23 
to 2345 on the second and fourth Friday of the mon 
and in Spanish 2345-2400 (m Monday and Thursda 
There is also a program in various languages call* 
International Sunday, Which is broadcast 23: 
2400GMT on Sundays, also on 15235 and 9550kHz. 
AUSTRIA: Austrian Radio, Vienna, has made 
frequency change for its service to South Asia and 
now on 17865kHz around 0700GMT. 'This replac 
21720kHz. The new fr^uency gives good reception 
this area with slight siddt>and from Melbourne (1787 
and Moscow (178^Hz). 

GERMANY: Deutsche Welle is using sever 
frequencies to Australia and NZ (in English) fro 
0920-1020GMT, and the broadcast is also relayed fro 
Kigali in Rwanda. The German transmissions are < 
11795, 11850, 15185, 17800, 17845 and 21560kHz and s 
use lOOkW. Relays from Kigali are on 17780 ai 
21540kHz. 

VATICAN: Vatican Radio is providing good receptii 
in its United Kindgom service from 2045-2100GMT. T! 
fr^uency. 6190kHz, provides good reception in NZ 
this time. Other frequencies carry the broadcast i 
eluding 7250,9645, but 6190 is the better signal. 

AFRICA 

SEYCHELLES: According to Sweden Calling DX'ers 
brand new lOOkW Gates short-wave transmitter h 
been purchased by the Far East Broadcastii 
Association and was shipped to Seychelles recent! 
There is at present one transmitter of 30kW, ai 
another of 3kW. 

ASIA 

TAIWAN: The Voice of Free China, Taipeh, has be 
observed by Bob Padula, of Melbourne, with a n< 
service to Japan from 2130-2300GMT, on 17890 ai 
15370kHz. 

IRAN: There is considerable expansion on bo 
medium and short-wave with the introduction 
transmitters of 400kW on medium-wave and 350kW 
short-wave. Sweden Calling DXers reports that Iran 
using 15135kHz from 0630-1430GMT, 11710 1430-17: 
9620 1730-2130GMT. Other transmissions are 15084k] 
0630-2130GMT on 2S0kW, 9022 0230-2030 with 100k 
beamed to India, while an omni-directional servi 
using lOOkW is also scheduled. Another outlet, 9620kl- 
has been heard testing in Russian 1730-1800GMT ai 
English 2000-2030GMT. 

BANGLADESH: Radio Bangladesh at Dacca has be* 
observed with English from 1230-1300GMT on 17690kl 
and 15450kHz. The Home Service of Radio Banglade 
opens at lOOOGMT on 17690kHz. 

MEDIUM — WAVE NEWS 
ISRAEL: According to the World Bulletin the ne 
medium-wave transmitter on 737kHz has b^n i 
creased to 1()0(8(W. The signal is generally received 
dawn in the Pacific area and carries programs of tl 
Home Service. 

MASIRAH ISLANDS: The BBC has two 750kW Iran 
mitters on Masirah Island in the Red Sea and, a 
cording to Medium-wave Circle, frequency chang* 
are planned. In the past they have us^ 701 and 141 
kHz. The 701kHz transmitter is expected to move 
890kHz, while 1410kHz has been moved to 1412kH 
though there is some suggestion that a frequenc 
between 1260 and 1290kHz. may be put into operatioi 
Both signals are heard well around dawn. 

KOREA: Recently the Far East Broadcasting Con 
pany had to close their 25(M<W Okinawa transmitU 
when the island was returned to Japan. Permissic 
was obtained from the Korean Government to resil 
the transmitter on Cheju Island. Latest informatic 
states that HLDA will operate from next memth wil 
250kW. The address is FEBC, P 0. Box 3939, Seou 
Korea. ( 
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SALE CENTRES: 95 97 Regent Street, Redfern, N.S.W. 2016. 


Telephone 69 5922. 

188 192 Pacific Highway, Gore Hill, N.S.W. 
2065. Telephone 43 5305. 

HEAD OFFICE: & 1st floor, Suite 168, Redfern Street, Redfern, 
M.O. DEPT.: N.S.W. 2016. P.O. BOX 156, Redfern 2016. 


HOURS OF TRADING 

Monday to Wednesday and Friday: . 9 
a/n. to 5.30 p.m. Thursdays: 9 a.m. to 
7.30 p.m. Saturday: 8.30 a.m. to 1 pjn. 
Sundays: OUR DAY OF REST . . . WE 
DON'T HAVE TO WORK. 


M.S.C. Rrst in the field again with the 
'JET MAIL-ORDER SERVICE'. We 
guarantee that ALL orders received are 
PROCESSED AND DESPATCHED IN 
ONE HOUR. 



M AND NOW FROM 
^ M.S.C.!! 

"STAR-PACS" .. 

THE GREATEST COMPONENT 
VALUE EVER OFFERED. 

ASTOUNDING SAVINGS 
BROUGHT TO YOU THROUGH 
OUR BULK PURCHASING. 

*TRIMPAC' Plessey miniature trimming Poten¬ 
tiometers, Types VI OKS & PMD. 21 different values 
from 100 ohms to 2megohms. All P.C. mounting. 
ONLY $2.50 plus 15c post. 

'OHMPAC'200 assorted 5^r & 10'> resistors in 
'h & 1 watt. All branded makes. Only $2.50 plus 25c 
post. 

'POLYPAC' 50 assorted High grade polyester 
capacitors in 50v, 10Ov & 400v. We guarantee at least 
20 different values by some of the best known 
manufacturers. ONLY $4.75 plus 25c post. 

'CAP-PAC' 50 assorted High grade electrolytic 
capacitors. All useful values & voltages. Guaranteed 
quality. ONLY $8.50 plus 30c post. 

/ 

REEDPAC' 5 each of the following REED switches. 
Type XS14 Normally Open, 190v AC, 250v DC. 3 
watts resistive load. Type XS4/2 Normally Open, 
200v AC, 250v DC. 5 watts resistive load. Normal 
value of these is $13.00, OUR PRICE ONLY $4.75 
plus 20c post. 

'SWITCHPAC' 20 ARROW toggle switches S.P.D.- 
T. Packed in their original cartons of 20. Beautifully 
made and sturdily constructed. ONLY $3.00 plus 25c 
post. 

TRANSPAC' Ail the components you require for a 9 
Transistor Radio. Does not include Speaker, case or 
circuit. All components with their respective datas 
are included. Tremendous value at ONLY $7.50 plus 
25c post. 

'SEMiPAC' 50 assorted NPN & PNP Silicon & 
Germanium transistors. Signal diodes, Zener diodes 
Er Rectifiers. $20 value for ONLY $9.00 plus 25c post. 

'VARIPAC' 7 High grade Wire-wound poten¬ 
tiometers, in the following values —'5. 10, 20, 50, 
200, 250 & 500 ohms. ONLY $3.00 plus 25c post. 

'KNOB-PAC' 20 assorted Gt)LD h SILVER finished 
knobs. Mainly Radio & Television types. ONLY $2.00 
plus 20c post. 

'ZENAPAC' 15 different values of the BZY88 series 
Zeners by Mullard. Rating 400 mW. The following 
voltages are available; 3.6v, 3.9v, 4.3v, 4.7v. 5.1v, 
5.6v. 6.2v. 6.8v, 7.6v, 9.1v. 8.2v, lOv, I2v, 20v & 
30v. Complete Pac ONLY $7.00 plus 12c post. 

ALL THE ABOVE COMPONENTS ARE 
GUARANTEED NEW h UNUSED .... NO 
REJECTS. 


I.T.T. 20 h 25 WATT HYBRID AUDIO 
POWER AMPLIFIERS. Now the lowest 
price in the Country. Outstanding features:— 

Single-ended push-pull circuit . Can 

withstand a 5 second short-circuit across the 
output terminals.No external com¬ 

ponents required, full protection & tem¬ 
perature compensation.Harmonic 

distortion less than 0.5.*^ v at full power 

.Frequency range 20H2 to lOOKHz 

at 1 W output, 20Hz to 20KHz at full power 
output. 

TA20 42v / 55v $6.50 plus 25c post 
TA25 48v / 55v $7.50 plus 25c post 
TA20C 22v /29v $12.50 plus 25c post 
TA25C 24v /32v $15.00 plus 25c post 
DATA SHEETS SUPPLIED FOR EACH 
AMPLIFIER. 



NOW OPEN!! 

OUR NEW NORTH SHORE SHOP 
188 192 PACIFIC HIGHWAY 
GORE HILL 2065 
TELEPHONE 43 5305 
(ABOVE SMITH SONS & REES) 
entrance Bellevue Avenue 
(OPP. NTH. SYDNEY TECH. 
COLLEGE) 


STEREO TAPE ADAPTOR KIT 
Kit consists-of all necessary components & 
instructions to construct this unit which is 
designed to operate with the 'VORTEX" 
Stereo Cassette Deck. 

Technical data: 2 channel amplifier in¬ 
ternally equallised to accept signals horn 
tape heads & converts it to feed any 
amplifier system. Max. output 200mV. 
Freq. response 25Hz to 20KHz. Power 
requirements are 18 volts at 6ma., which 
can be supplied by 2 x 9v batts. Complete 
kit of parts $6.25 -f25c post. 



SCOOP PURCHASE!! 

'VORTEX' Stereo Cassette Deck mechanism with 
Tape eject facility and resettable counter. Easily 
operated by 5 push-button (Piano key) controls, and 
includes High quality "ALPS" recording or playback 
head 6 erase head. Tape speed 4.75cm (1-%") sec. 
plus or minus 1.5'"^ Wow & flutter less than 0.25^ i. 
Operates on 230 to 250V A.C. FANTASTIC VALUE 
at only $29.00 f 50c post. 



GET ON THE BAND WAGON WITH ANOTHER FANTASTIC 
PURCHASE FROM M.S.C. 

EXCLUSIVE TO US ONLY .... CANNOT, Repeat, CANNOT BE PUR¬ 
CHASED ELSEWHERE. 

PORTABLE RECORD PLAYING DECK MECHANISMS. Will take 7" Records of 45 r.p.m. Deck 
includes 12 volt D.C. Motor, High grade sapphire stylus, delivering 180mV driving wheels, quick 
release Push-button mechanism for Take-up and Stop, Automatic latching relay. All that is needed 
to build this up to a high class player is a simple amplifier circuit (Can be supplied at an extra cost of 
75c) and speaker. ALL NEW AND GUARANTEED. ONLY $6.95 plu$ $125 post and Packing. 
Complete with carrying handle and handsome black and chrome metal case. 



EXTENDING AERIALS. Transistor or Television type. Sturdily made h 
finished in heavy chrome. Extends to 36" b down to 6". Swivel base. 95c each 
or 2 for $1.75 plus 25c post. 



HEATSINKS. Rnned type. Size 6'A" 
X 2". Ready drilled to accept either 2 x 
T066 or 1 ,x T03 Power transistors. 
50c. each or 2 for 90c. Post 25c. 
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A unique invitation to enjoy sound satisfaction 

the Coimou Tcchnocciilic 

PASSES ON $$$ REVALUATiON 

SAVNMGS NOW! JBL SPEAKERS 


MclNTOSH AMPLIFIERS just arrived from 
the U.S.A. at remarkable new low prices. 
Limited shipment of the famous new 
MA6100 preamp, and main amplifier 
combined. Also C-25, C-28 McIntosh Control 
Units and MC2105 power amplifiers the 
world's top amplifiers and control units. 

JBL & BOZAK speakers from U.S.A. More 
big savings for these high quality speakers all 
being sold at prices way below list price. 


REDUCED 


TEAC DECKS A350 Dolby A220 and 
A120, A330, A21. Fantastic yaluel A21 
Cassette Deck with AN60 Dolby Unit 
$250. 


For tho connoitMur or hMI bosinnor, tho 
Convoy Toehnocontrt of Sound if wtioro 
you hoar tho world’s top oquipmont at 
budflot prieos. Syttams from $300 to 
$3000. 

FREE 

DELIVERY AND INSTALLATION 


Cenyou TcchftOCCfitfO 


THE WHITE BUILDING AT THE 
END OF PLUNKETT STREET 
WOOLLOOMOOLOO 3S7-2444 


OPEN ALL DAY SATURDAY FREE CUSTOMER PARKING AT DOOR 



8Ut/ 17 
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469 PACIFIC HIGHWAY 
ARTARMON N.S.W. 


424214 


SPECIALISTS IN PRECISION FASTENING TOOLS 


only a SULCO tool 
—' get into those 
"vard spots! 


We have a range of SPECIAL and EXCLUSIVE nut running and 
screwdriving tools-both standard and metric-with a particular 
application in electronics, radio, TV and the electric trade, if you 
are having problems with those “odd spot” fastenings check this 
list; you may find the solution. 


Q30ll| SERVICE SETS 


99 PS-40 Allen Hex-type Screwdriver. 

99 PS-60 Bristol Multiple Spline Screwdrivers. 

99 PS-42-BR Allen Hex-type Beryllium Copper Screwdrivers. 
99 PS-41-MN Allen Hex-type metric Screwdrivers. 


Ratchet, Tee and In-line handles available. 
FREE Catalogue available - you only have to ask 








































CORRESPONDENTS 


K)LID STATE CRO SWITCH: Re “Answers to 
::orrespondent8“ Oct 1972, regarding a solid state CRO 
witch. 1 would like to support RK in his request for 
uch an item. I would a.ho like to suggest that you 
lescribe a solid state CRO, as your last CRO was 
escTibed over 4 years ago. (A.W., Launceston, Tas.) 

^ We have received a number of letters indicating 
hat readers would like us to describe a solid state CRO 
witch, and we will be considering this item shortly, 
legar^ng a solid state CRO, this is a large un* 
lertaking and, before becoming involved, we would 
lave to be satisfied that it did not involve too many 
iroblems either for us or for readers. 


OLID STATE VOM: Having completed the Solid State 
^OM project it was observed that the DC range con* 
istently read low by a few percent. All other ranges 
ead correctly. Wiring and most of the components 
ave been checked and found to be satisfactory. Can 
ou please offer any sugg<»tions? (J.H., Toorak, Vic.) 

) It is possible that the meter you have is not a 1mA 
novement. Again, there may be insufficient resistance 
1 the calibrate potentiometer or alternatively the gain 
f the JFET’s may differ greatly. An Errata Note was 
ublished in the Jan. issue advising that the 2N5459 
'ET could be used in lieu of the MPF105 quoted. 


M RADIO: As a newcomer to this country, I was 
ither surprised to find one of the reasons, if not the 
lain reason for the lack of FM stereo radio was the TV 
tonnel placement. I thought most places had both 
HF TV and FM radio. When I looked into it I found 
lat all but three countries listed in the World Radio TV 
andbook had managed to avoid the 88-loeMHz band 
)r their TV channels. As this is the case, what is the 
?al reason for not having FM? If we cannot have FM 
ereo, why not have TV stereo sound, as TV sound is 
ery poor. Why not give the people something for their 
loney for a change — and show the world that we can 
ad when we want to — not as it appears to be the case 
)W. (A.C.. Rose Bay, NSW). 

) The pronouncements to date on FM broadcasting 
r Australia are not inconsistent with the factors 
hich influenced the last Government — the relative 
iblic demand for TV and FM, the desire to avoid a 
lal VHF UHF TV system and allocation of space in 
e VHF spectrum for the anticipated needs. There is 
) point at this stage in looking for “real reasons*’, 
hich would seemingly imply fraud and dishonesty in 
iministrative circles. As noted in Forum, the pocdtion 
>uld change. Right now stereo would be wasted on 


television. While the sound system is FM and capable 
of good quality, the sound source for a high proportion 
of the programming is 16mm optical sound track. And, 
don't forget, stereo multiplex and twin channels added 
to TV sets would not simply give you more value for the 
same money; it would be just one more thing to pay 
for! 


MAIL ORDER BUYERS: I am only 16 and am sUll a 
beginner in electronics. I would like to comment on a 
need for a credit account service when ordering 
components by mail. COD is costly and if you send for 
quotes from country areas it takes weeks. I feel a 
credit service would be quicker, cheaper and more 
convenient. (S.W., Casino, NSW) 

® If you write to the individual parts suppliers 
directly, you will find that many of them do have credit 
account services. Unless you order frequently, 
however, it is more common these days either to en¬ 
close an open cheque endorsed with a suitable 
maximum or to enclose a postal order for an amount 
which is sure to cover your highest estimate of the cost. 
Suppliers will either refund the excess or hold the 
excess in account for your next order. 


PARABOLIC MICROPHONE REFLECTOR: I am 
constructing a parabolic microphone reflector for my 
5th year high school physics project. The microphone 
at the focal point of the reflector has an impedance of 
10k ohm. Can you please supply the circuit of an am¬ 
plifier with sufficient gain to fe^ a pair of headphones 
of 8 ohms impedance. (S.M., Beaumaris, Vic.) 

® Probably the best choice would be the “Audio- 
Mate” utility amplifier / power supply, described in 
March and July 1972 (File No. 1 / MA / 49) This has a 
microphone preamp inbuilt, and will drive 8-ohm 
phones or a loudsp^ker. 

ASSISTANCE: I would greatly appreciate any 
assistance you could give me to help me learn about 
electronics — mainly in the two-way radio and 
household areas. I would like to construct items such 
as mentioned above as a hobby and would appreciate 
any information on books, etc. (S.J., Ascot Vale, Vic). 

® Before we go any further, we might point out that it 
is illegal to operate or otherwise use any two way radio 
equipment without the necessary license from the 
PMG’s Dept, (this includes so called “citizen’s band” 
equipment) and it is also illegal to tamper with 
household wiring unless you are a qualified electrician. 


These points aside, we recommend our handbook 
“Basic Electronics” to those in a similar position to 
you. Unfortunately, however, we are out of stock at the 
present time. We are waiting on a new edition which 
will be printed <we hope) within two months. We will 
announce its availability in the magazine, so keep 
watching for this. 


POWER SUPPLY: I would like to know if you have a 
240V AC to 9V DC power supply. If so, what is the 
price? (R.W. Armidale, NSW). 

® We feel you may have our Information Service 
confused with a parts supplier, R.W. “Electronics 
Australia” does not deal in parts or other components 
for its projects. However, if you are after a diagram for 
a power supply, have a look at the 9-volt power supply 
published in the Elementary Electronics section in 
February of this year. It may be all you require. 


GOLD WIRE FOR ORGAN: I am planning to build a 
transistorised electronic organ, for which I have the 
circuit and complete details in book form. The author 
of the book advises the use of gold wire or gold plated 
wire only for the keying contacts. I have spent a small 
fortune in phoning possible sources of supply of this 
wire but so far I have had no success. Per^ps Elec¬ 
tronics Australia or some of its readers may be able to 
advise me as to where I might obtain this wire. (J.B. 
Lensink, 155 Sampson Rd, Elizabeth Grove, SA 5112.) 

® This is a problem which often confronts home 
builders of electronic organs and we have observed in 
the past that supplies of suitable wire come and go for 
no apparent reason. A possible source of supply is 
Schooer Organs (Aust), 124 Livingstone Avenue, 
Pymble, NSW 2073, who may be reached by mail only. 
Perhaps some of our readers may be able to help. We 
might add that some manufacturers prefer to use 
palladium wire in place of gold but we doubt if this 
commodity would be any easier to get. 

RETURNED LETTER: A letter addressed to J.A.H., 
North Melbourne, Vic. 3051, has been returned, as the 
addressee has moved. He asks if we have any plans to 
modify the Playmaster 138 Program Source so that it 
will receive short-wave transmissions. The reply to 
this query is that we have no plans to modify the 
Playmaster 138 but we have just completed develop¬ 
ment of a short-wave converter which may be us^ 
with the Playmaster 138. At the time of writing, we 
imagine that this reply and the article on the con¬ 
verter will appear about the same time. 


ELECTRONICS AUSTRALIA” INFORMATION SERVICES 


s a service to readers "Electronics Australia" is able to offer: (1) Project 
sprints, metal work dyelines, photographs, printed wiring patterns and other 
ed material to do with constructional projects and (2) A strictly limited degree 
f assistance by mail or through the columns of the magazine. Details are set out 
alow: 

ROJECT REPRINTS: These cost 50c per project. Reprints are available for all 
rojects, but no material can be supplied additional to that already published, 
eprints can be supplied more speedily if they are positively Identified and not 
:companied by technical queries. Material not on file can normally be supplied 
I photostat form at 30c per page. 

UBSCRIPTIONS. BINDERS, HANDBOOKS etc: These are handled by 
sparate departments. For fastest service, send separate orders to the depart- 
) 0 r)ts conccrn o d 

HOTOGRAPHS; METAL WORK DRAWINGS: Original photographs are 
k/allable for most projects. Price: $1 for 6ln x Sin glossy print. Metal work 
yslines are available for most projects. Price: $1 These show dimensions and 
ositions of holes and cut-outs, but give no wiring details. 

RINTED WIRING PATTERNS: We can supply transparencies, actual size, 
ositive or negative, as specified Price: 50c. We do NOT deal in manufactured 
cards. These are available from advertisers. 

ACK NUMBERS: As available. On issues up to six months, face value. Seven 
lonths to 12 months, face value plus 5c. Thirteen months or older, face value 
us 10c. Postage and packing, lOc per Issue extra. Please Indicate if a PROJECT 
EPRINT may be substituted if the complete issue is not available. 


REPLIES B-Y POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two years. 
Note, particularly, that we cannot provide lengthy answers, or undertake special ; 
research or modifications to basic designs. Charge: 50c. Inclusion of an additional 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of "Replies by Post" may 
be submitted without fee and may be answered In the magazine at the discretion 
of the' Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT: "Electronics Australia does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not in a position to comment on any aspect of 
such equipment. 

COMPONENTS: "Electronics Australia" does not deal in electronic com¬ 
ponents. Prices, specifications, etc should be sought from appropriate ad¬ 
vertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to "Electronics Australia'', Where the exact charge may be in doubt, we 
recommend submitting an open cheoue, endorsed with a suitable limitation. 
POSTAGE & PACKING: All charges shown Include postage and packing, unless . 
otherwise specified. 

ADDRESS: All requests for data and information should be directed to the • 
Assistant Editor, "Bectronics Australia", Box 157, Beaconsfield 2015. 
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DIGITAL WALLCLOCK 

Complements any decor 
in home or office. 

• ''Flip card" system gives instantaneous time change. 

• Whisper quiet synchronous motor. 

• Big bold numerals 3'* high. White on black for 
maximum visibility. 

• Twelve-hour time indication clearly marked AM and 
PM. Also available in 24-hour readout. 

• Resetting from bottom knob. 

• Colours in light grey, red or yellow. 

• Size 11%'' w X tV h X 5V d. 

^ Fully guaranteed. 




DIGITALTABLE CUCX^KS 


A range of eight electric mains, or battery operated, digital table 
clocks is available in both calendar and alarm models—12 and 
24-hour tvoes. Illustrated below are the 702* and 229 models. 


Mods! 702 

Electric luxury alarm. Extruded aluminium 
case in bronze or gold. Neon illuminated. 
Seconds indicator graduated each five sec- 
ond^. Snooze alarm. 


Model 229 

Electric desk or table. Mini-sized calendar 
and alarm. Neon illuminated. Available in 
red. black, white and woodgrain. 177 mm x 
66 mm X 82 mm. 


For further information and availability, 
contact the sole Australian agents: 


Y PTY. LTD. 

133 Abbotsford Street, North Melbourne 
Vic. 3051 

Telephone: 329 8922 

JD-1 



New All 
Silicon 

30 / SOW PA 
PORTABLE 
AMPLIFIER 

12 lev. two inputs. Smv and lOOmV. 
Dimensions eV}in W X 3V4in H x |V}in O. IS- 
ohm output. No 7030. U3. For 13$. 2S0. SOO 
otjm output, NO 7«3A, $44. For 340V 
operation $33 extra- 

1^ PA amplifier similar to above, 4 ohm 
output, 240V operation. No 73fD. $45. 
Freight extra._. 

CD IGNITION COIL 
Fpr EA (Fraser) circuit. Mounted on 
strortg fibreglass printed circuit coded for 
all other coinponents. Polyester film layer 
insulation, connected and tested. For 
standard distributor. No 787; for photo cell 
distributor. No 784. $8 each. Postage 38c 
e^ch. 

R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 

Peak reception. 
Low* price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1$44 RF Trans¬ 
porta 7. 

Complete kit» No 440 $43.S8 

Portable car radio. Identical to 440 above, 
plus extra switch and car coil. etc. No. 443 

$44.88 

Postage $1. 

(Write for booklet on 440 and 443.) 

NEW TRANSISTOR PREAMP KIT 

S)ZE3x3x1in. 2 req. for stereo. „ 

LOW IMP Input, 3 trans. 473C 
Wired ready for use. 4720 **.$0 

HIGH IMP. 2 trans. 480C S7.00 

Wired ready for use. 4800 $8.50 

HIGH IMP silicon, 3 trans. 482C $8.50 

Wii'od ready for use. 4820 siO.OO 

Postage 10c each. Write for data. 

COILS ond IFs 455KHx 

Aerial, RF.Osc and IFs S2.20 

Ferrite aerial $2-50 

No. 245 Universal tape Osc coil $4.50 

Postage 10c. Write for details and price. 



ALL PRINTED CIRCUITS 
SINCE 1960 now avoilablo 

Clearly coded for easy assembly. Accurate to size. With parts list. Im 
mediate despatch. 

• Accurately machine printed and etched, 
a Specials to your drawing, 
e Phenolic or fibreglass — gold or tin plated, 
a Special manufacturers packs of 10. 
a Order direct or write for blueprints list, 
a Add 20c postage. 

“ * ~ ‘ H, ET. Philips and Mullard projects 


All printed circuits for EA. R & 
available. 

LATEST P.C's 834 ET026 

831EA72/P3 827 ET021 795 ET025 

829 EA72/T2D 828 ET023 $2,50 6$ 

805 EA72/P6 830 FA 72/R2 835 EA 72/T3 

S2.00 ea 832 EA 71/A8 836 EA 72/ MX6 


800 TT 034 $2.60 
806 72A6 S2.30 
847 72G7 $2.50 
846 72il0 $1.20 
840 72S10 $2.50 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTOI^HICH 
SENSITIVITY 


RF, mixer, IF power detector. Adiustabie aerial coupling with 441 
Dial, knobs, switch pot and whistle filter. Can be altered to 8. 9,10 or 
11 KHz. Complete as illustrated no. 4740. $35 + Freight 




low STEREO 

MULLARD 
10 4- low RMS 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHz. Distortion 0.S per cent. Trebie. 
bass boost. 20dB. 

Complete kit of parts. No. 480C $74.08 

Wired and tested. No. 4800 $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 743D extra $i i.SO 

Inbuilt BC tuner with w / filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 4550. _ 


5 


TRANSFORMER 

Tap 4V and 9V at 100mA. 

Filter capacitors, rectifier, 
resistor, etc. $7.00. Post 20c. 


NEW STEREO MAGNETIC PRE-AMP 

Hum free. 5mV input, 250mV out. Size 3in x 
2in X lin. Wired ready for use. No. 742D. 
$12.00. Post 10c. 


4 


NOISE FILTER 

fer radio and TV 

No. 27 line filter, 2A $9.00 
No. 29, lOA. NO. 29 B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$12.00 

No. 11 aerial filter $14.00 
lOrder direct. Pack and post 50c. 


CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20db. 

Part No 722C — $24. 

Part No 7220 — $28.Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 
4.TRANSI$TOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz. 5dB preamp and main amp 

50Hz. OdB No. 7910, $11.00. 

30HZ. l4dB Postage 20c. 


WHISTLE FILTERS 

Part No 128, 8/10KC, Top Cut, $4 
Part No 129, 10KC, Notch, $5 
Plus Post 20c. 


LATEST PRINTED 

CIRCUITS 

843 72 SA10 

$2.8( 

852 72 SA9 

$2.5( 

853 72 M12 

$2.5< 

850ETO34A 

$2.4( 

Plus post 20c. 

DIAL KIT Playmaster 138 $4.50 post 20c 


R.C.S. 


Order by mail. Cheque or Money Order (add postage) direct to:— 

RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 
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GUITAR PA AMP: I am interested in budding a PA 
amplifier of about 60W output. I was considering in 
particular, your 60W Playmaster 117 guitar amp for 
this role. Are there any differences between a PA amp 
and a guitar amp? Also, have you published any 
transistorised amplifiers of about 60W? (R.T. 
Woollahra, NSW). 

® The minor differences between a PA amplifier and 
straight guitar amplifier are in the preamp section, 
and more particularly in the tone control stages. You 
will find from our specifications that many of our 
preamps and power amps are compatible — so a PA 
preamp could probably be attached to one of our other 
power amps. We puldished a SQW transistorised guitar 
amplifier in July 1969 (File No 1 GA 17). The dif¬ 
ference in practice between SO and 60 watts output 
power is so insignificant it is not worth worrying abwt. 
Another amplifier which has been used is the power 
amp from the Playmaster 132 stereo amplifier. This 
has a 45W output. Note, however, that we cannot give 
any further information on chan^ng or adapting our 
designs to suit particular needs. 


DISAPPOINTED: I usually enjoy reading your 
magazine, but was disappointed to find the **High 
Quality Timer Receiver” in the February issue was 
simply a December project with a small amplifier 
tacked on. You spend 6 pages (less adds) on this 
project, unnecessarily repeating parts list and circuit. 

I was very amused by A.B.’s letter in January re valves 
and transistors. I consider transistors superior, and 
hope I never have to use valves. Finally, (to you have 
any plans to (toscribe an SQ 4K;hannel decoder, 
preferably with logic circuitry to enhance separation. 1 
saw the 2A adaptor in the November issue but, as you 
say, it only provictos partial decoding. One final 
(]uestion — why does it cost more to subscribe through 
you than to buy copies direct from the newsagent. 
(M.B., Mt Waverley, Vic). 

® We appreciate your point. regarding the 
tuner / receiver, but many readers prefer to work from 
a self-contained article rather than segments from 
here and there. Obviously, the transistor / valve 
argument has two sides, depending both on 
background and one’s stock of parts. We do have plans 
to d^ribe a more elaborate decoder, but cannot 
promise publication dates. Incictontally, have you tried 
the 2«4 (tocoder? Regardless of its theoretical inability 
to provide optimum separation, it sounds very good 
and is an excellent interim measure. The magazine is 
dearer from the subscription service because postal 
and handling charges have to be aUowed for. A 
newsagent receives his supplies in bulk and customers 
pick up their own copies. The advantage of the sub¬ 
scription is that you are assured of receiving every 
issue—not taking a risk that a popular issue may have 
sold out before you have a chance to reach the 
newsagent. 

^'CLIMIE” TRANSCEIVER: I am fascinated by the 
current ”Climie” handy-talkie but I noted that the base 
resistor of Q61 is shown in Fig. 6 as returning virtually 
to the supply. As the DC values are such that the BC109 
would be pretty well saturated, I assumed that there 
was a slip in the circuit drawing. But I note that the 
same connection is shown in the layout. I wonder if 
these are drawing errors or a mistake that was never 
picked up because it worked anyway? (I. McM, 
Nunawading, Vic). 

® We agree that the method of biasing Q61 looks odd 
and that in some cases, it may be necessary to add a 
resistor from base to earth, effectively readjusting the 
bias to a lower value. However, this appears to be 
the arrangement which the author used and we have 
had no information to the contrary. Should it be shown 
that a modification is needed, then we will publish it in 
Notes & Errata. 

LETTER FROM INDIA: I saw your November 
magazine in a bookshop, and was very happy to see it 
with everything new and fresh news. Even though it 
was old to me it looked like a new magazine. I tried for 
the new magazine but was not able to get it — so could 
you let me know the agent’s address in India and the 
subscription rate. I am also interested to have a 
penfriend from Australia, therefore please publish my 
name in your magazine. I am 19 years old, have a BE 
I X (Electrical) and my hobby is reading about and 
doing experiments in electronics. (D. Prasadrav. 10-5- 
483 North Lallaguda, Thukaram gate Secunderabad — 
17, Andhra Pradesh, India.) 

® As you can see, we complied with your request. Our 
only hope is that we have your name anil address 
correct! You must have been quite lucky to find an 
Electronics Australia in a bookstore in India. We don’t 
quite understand how this could have happened. 


because we have no agent in India. The only way 
magazines normally go to your country is by sub¬ 
scription — this costs $A9.00 per year, post (surface 
mail) paid. 

MONARO TACHOMETER: I am attempting con¬ 
struction of your breakerless Capacitor discharge 
system as published in the September and October 1970 
issues. It will be fitted to a Holden Monaro Coupe which 
has a pulse operated tachometer. Since the points will 
be eliminateci by the CDI system, how do I connect the 
tachometer? Also, would it be p^ible to replace the 
exciter lamp with a light emitting diode? (J.C., St. 
Mary’s, NSW 2760). 

® At present, we do not have any practical answer to 
your (juery about the tachometer. It presents a more 
difficult case than CDI systems which use the standard 
breaker points, and these are difficult enough. It 
should be possible to use an LED as the light source in 
the distributor housing but without doing additional 

Continued on page 125 


NOTES & ERRATA 

PLAYMASTER 136 STEREO AMPLIFIER 
(December 1972, January 1973. File No. 1 / SA / 39). A 
few readers have been confused concerning the correct 
earthing point for the two .OluF capacitors across the 
power transformer. These capacitors are used as 
simple RF by-passes to minimise the risk of strong RF 
signals penetrating the amplifier circuitry and their 
earthing poiht is not critical. They may be*earthed to 
the chassis bolt as shown in the January diagram (p51) 
or direct to the transformer centre tap terminal as 
might be implied from the December circuit diagram 
(p33). The transformer centre tap connections ARE 
critical, and must as shown in the Januaiy diagram. 

December 1972. There are discrepancies between 
the parts list page 37, the circuit diagram page 33 and 
the PCBs pages 35 and 39. The entry in the j^rts list for 
the main section reads: 1-lOOuF 25VW electrolytic. 
This should read 2-lOOuF 25VW vertical electrolytics. A 
second entry reads: 2-0.47uF 50VW vertical elec¬ 
trolytics, but does not show the polarity on the circuit. 
The positive side should be connected to the TR4 
collector. It was intended to use polyester types in that 
position and they will be satisfactory if on hand. In the 
preamp section, the entry: 2-2.2uF 50 VW vertical 
electrolytics, should read; 2-1.5uF 50VW tantalum 
capacitors. In the main section 6-lKohm resistors are 
called for, this should be 5. 

January 1973. Parts list entry page 53-2 0.47uF should 
read 2 0.047uF. 

DIGITAL VOM (January-February 1973, File No. 
7 M 42): The polarity of the AN759 zener diode (-12V 
regulator) is shown reversed in the board wiring 
diagram on page 37 of the February article. The driver 
transistor for PET switch Fl is a 2N3638A, not a 
2N2638A as shown in the main circuit. 

We have been advised by McMurdo Australia that 
the correct part number for their 24-pin IC socket to 
suit the 3814 device is 2150-23-02. This socket has the 
correct 0.6in spacing between pin rows, whereas the 
sockets previously quoted have 0.5in spacing. 
TELEPHONE NUMBER: The article on a phase 
locked loop tuner in the March issue contain^ an 
advertisement (page 35) by Audiosphere for a com¬ 
mercial version of such a tuner. The telephone number 
given (46 2758) is incorrect. The correct number is 
46 2768, 

TRANSISTOR OSCILLATOR: A transistor oscillator 
common to the Solid State Dip Oscillator (February 
1969, File No. 7 RO 42); 110 Short-Wave Receiver 
(August 1970, 2 SW 54); 160 SSB Receiver 
(December 1970, 2 SW / 55); 130 Receiver / Tunable 
IF (April 1972,2 SW 62) has presented a problem in 
some cases by dropping out of oscillation at the low 
frequency end of the range. The cure is to increase the 
value of the capacitor from the coil centre tap to the 
transistor emitter, just sufficiently to ensure reliable 
operation. 

MUSICOLOUR 2 (December 1971, File No 2 / PC / 15): 
It has been brought to our attention that the mains 
input wiring to this, and other early mains operated 
projects, no longer agrees with SAA wiring rules. The 
new rules state that a mains input cord must pass 
through a grommetted hole, be securely clamped, then 
be anchored in a terminal block. We have, in the past, 
often used a tagstrip. In the interests of safety, we 
suggest any new projects involving this type of con¬ 
nection use a terminal block in place of the tagstrip. 
Would parts suppliers please note. 

FREQUENCY CALIBRATOR (September 1969, File 
No. 7 RO 43): The parts list specifies 3 x 
.047uF 25VW ceramic capacitors whereas it should be 
2. An o.luF 25VW ceramic capacitor was omitted. 


DIGITAL 

VOLT-OHMMETER 



• 0.1% DC ACCURACY 

• AUTO-POLARITY 

• 3!4 DIGITS WITH 100% 
OVER-RANGE 

• DUAL SLOPE IN¬ 
TEGRATION 

• 10 MEG INPUT 
RESISTANCE 

• LOW COST 

SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street. Bayswater Vic 
3153. Telephone— 

Melbourne 729 3170 Sydney 
25 3955 Brisbane 47 4311 


UNie TRADE 
SALES PTY LTD 

280 Lonsdale Street, 
MELBOURNE. 6633815 

Stereo Amplifier — 5 watts per channel — 
complete with inbuilt broadcast and shortwave 
tuner — valve type. Brand New. #55 each. 
Freight forward. 

Pye 40 watt AM Base Transceiver. 30 and 60 
KHZ Bandwith. 68 to 168 MHZ - excelient 
condition. One only #110. Freight forward. 
Stereo Jacks. PI4 PMG Type Plugs. 35c each, 
P/P 15c. 

Crystal Filters. 10.7 MHZ. 10 KHC Bandwidth. 
#5 each, P / P 30c. 

SPEAKERS Rola and M.S.P. 9” x 6” and 8’’ x 
4”. 15 - 2 V / C. #5 each, P / P 50c. 

R.C.A. 8 Track Tape Transports. Complete’ with 
31 t5V motors, 8 track he^ and spoons. #125. 
each. Freight forward. 

Rexair V.H.F. Transceiver Type VB51. 240V 
A.C. Ground to Air Xtal Locked. One only #120. 
Freight forward. 

\Mdmaier Switches — NEW. 2 Sets — change¬ 
over contacts #1.50 each, P / P 20c. 
Headphones — New Low Impedance. #1.50 
each, P / P 50c. 

Cassette Tapeheads — Mono Transistor. #1.50 
each, P/P 15c. 

Piano Key Switches ~ 6 keys — 4 sections 
with 6 change overs. #1.00 each, P / P 40c. 
Resistors — carbon — % and 1 watt. Pory pack 
of 150 mixed valves. #2.50, P / P 30c. 
Cannon 15 pin chassis mount socket and lock 
on PLV 9. #3.00 paid P / P 30c. 

AH prices subject to alteration 
without notice. Wanted to buy 
transmitters, receivers etc. 
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3 months full 

CSuarantt'i 


fflailomer^ to DIRECT DISPOSfiiS 36 HUTUST.mtSY, BRISBANe, ^006 -Sshops Sr/s6ane- Phone. 52^‘^a3a on all goods 



HONEYWELL 
PROGRAMMER 

This is a drum typt timing dtvict. 
tht drum bting catibratfd in tqual 
divisions for switch sitting purposts 
with trips which art indafinitaiy 
adjustable for position They ara 
also arranged to fellow 2 operations 
per switch per rotation. There are 
15 changeover micro switches each 
of 10 amp. type operated by the 
trips thus 15 circuits may be 
changed per revolution. Drive motor' 
is 240V mains operated 5 revs per 
minute. Some of the many uses of 
this timer are Machinery control, 
Boiler firing, Dispensing and Vend* 
ing machines. Display lighting ani* 
mated and signs. Signalling, etc. 
Price from makers over $65 each. 
Special snip price Don't 

miss this terrific bargain. These are 
brand new in maker's carton, 1972 
production. _ 


Beautifully made for completely 
silent operation with 7 stage 
gearing and overload clutch. 240 
Volt mains operation cont. duty. 
2 1/2 RPM at final drive through 
removable nylon toothed gear on 
final drive. Brand new. Ideal shop 
turntables etc. $4.95. 12 




f4S 



Tremendous purchase of these top 
quality MK II underwater assembly 
to suit any model two-stroke. 

VICTA" MOTOR MOWER ENGINE. 
Takes 2 minutes to fit engine to 
leg. Sturdily constructed and 
|trouble-free; has 3-biaded prop. 
iFull 12 months guarantee. Parts 
always available if required 
[later years Bargain. 


snm0uewc 

WMOt 



COMPUTER BOARDS 

Set of 3 comprising 2 boards 7" 

5” with 1 board 5" x 4" compris¬ 
ing minimum of 25 transistors plus 
hosts of diodes, resistors, capacita- 
tors, inductors, etc. $2.95 set ef 3. 

12oz. 


iMms 

“Bendix” 


Beautifully made by 
''MECCANO'* England 240 volt 
AC input smoothed constantly 
variable 0-12 volt O.C. output at 
amps. 0 is off. Double 
insulated tested to 5000 volts. 
Fully protected from damage 
through overload by a thermally 
operated device which re-sets 
itself. Has reversing switch to 
control the direction .^of running 
of electric mechanisms. Ideal for 
models, battery eliminator 
for tape recorders, transistor] 
radius, record players etc. Brand 
new in carton with instructions. 
Us. sold at $18. Guaranteed for 2 
years, iib. 


7 TRANSISTOR 
AUDIO AMPLIFIERS 

$4.95 

Fresh 1971 current production. 
[Made in England. Muilard trensis 
tors. Brand new with dia- 

[gram. 2 watts output (peak). Speci 
ally designed to provide a complete 
and reliable basic unit for portable 
gramophones, radios, intercoms, 
tape recorders. P.A. systems, etc. 
Latest printed circuit design suit¬ 
able for 3 to 15 ohm speakers. For 
use with 9V transistor radio battery. 
Frequency response 150-10.000 c-e. 
A pair are ideal -for stereo. Sixe 



lOer. 


First release in 
years of these much sought after 
electric winches. Work from 12 
volt or 24/32 volt DC battery. 
Originally used for starting large 
aircraft engines. Have 225 to 1 
reduction gear in-built into unit. 
Final R.P.M. approx, fo • A 3" 
pipe can be welded to dog or 
capstan fitted. Winches also have 
auxiliary hand crank socket. 
Hundreds sold, for anchor winches 
on boats, fitted to trucks, Land 
Rovers, tow trucks and 
prawners for hauling in nets. Many 
other uses. Made by "Bendix" 
U.S.A. Cost to U.S. Govt. $600 
each. Units areas new and guar¬ 
anteed for 3 months. Please specify 

if for 12v. or 24/32v. D.C. 451b. 
—- 


3 MONTHS' GUARANTEE 
Exclusive Release ... 
FAMOUS AMERICAN 12 VOLT 
THOMPSON 1,000 G.P.H. 

ELECTRIC PUMPS 
& MOTOR $21.50 

The world's most famous manufac¬ 
turer of pumpsi This is the third 
release of their pump and motor 
produced at a Govt, cost of $140 
each. 

Pump and motor only. $21.50. 
Housing. $3.50; Bali Foot Valve, 
$3.95 • TERRIFIC BUY - U.S 
Govt, cost $140 each • AIRCRAFT 
QUALITY •> neoprene seal, fully 
ball bearing • Non-corrosive hous¬ 
ing and impeller • CONTINUOUS 
DUTY 12 volt MOTOR - seated, 
ball bearing brush motor • 
PUMPS ALL LIQUIDS - water, 
kero, petrol, diesel fuel, etc. ( 1 " 
outlet pipe for hose) • LASTING 
QUALITY - sealed unit, corrosion 
and explosion proof • Ideal for 
boats, salt water proof. IMPORT¬ 
ANT - Use brass bolts on housing. 
Electric motor is for 12 volt AC/ 
DC and draws only 5 amps. Will 
shift 1,000 g.p.h. at 15 p.s.i.. 
800 g.p.h. at 6 ' head. Pump will 
lift 40ft. If primed or with foot 
valve, wilt suck 20 ft. then lift 
20ft. Pump can be bolted to side 
of tank or drum or used with im¬ 
peller housing with angle base 
which has threaded inlet for 1 " 
waterpipe. Use pump as water 
pressure system for taps - have 
on/off switch ($1) near tap. 24-32 
volt AC/DC pump same as above. 
$21.50, housing extra $3.50. Full 
3 months' guarantee. 


71b. 



Amazinc Offtr — Famous 
1 H.P. PnROL ENfilNES 


S MONTHS HamUNTY 


lOlb. 

A mighty little power plant made 
by the world famous TAS. Motor 
Co.. Fully ball bearing, hi-intansity 
magneto, complete with centrifugal 
clutch, spare parts always available. 



AUSTRALIAN MADI 


Waterproof'Solenoid and moulded 
nylon valve casing construction. 
Valve mechanism is brass sleeve 
containing a spring loaded plunger 
which loads a neoprene seal 
against the outlet port in the 
normally closed position. An 
encapsulated solenoid coil fits 
over the brass sleeve and operates 
from 230/250 volts mains supply 
to withdraw the plunger and 
permit the valve to open. f|^ 

inlet in Outlet 5^ BSP. 

3 1/2in. long x 3in. overall. 

SSSS® 


S200 




I Made by "Meccano** England, 
input 15 volts AC. output 0 to 12 
volts DC in fine smooth control. 
Has 8 spMd control positions in 
I both normal and reverse. 

Unit is a step resistence, rectifier 
I controller for up to 2 emps. Also 
for reverse and has off pos. and 
pulse power switch for ultra slow 
running, ideal for models etc. new 
in carton with instructions and 
guarantee. Worth $9. i ib 


tA h.p. beautifully made, originally 
for (wmputers. Two ipeed with twof 
I/le shafts. Fully ball bearing 
CAPACITATOR START. 1400 r.p.m.‘ 
and thru gearbox 100 r.p.m. cont. 
duty. Size 12" x 5" complete with] 
capacitators $25. 

I Same as above but 30 r.p.m. 
i/4h.p.. complete with capacitators, 
2 speed 1400 r.p.m. and 30 r.p.m. 
cont. duty $16.50. IBIb. 

"Parvalux" England make some of 
the finest electric motors in the 
world and normally these would 
cost over $85 each to buy. These 
"Parvalux" ball bearing motors 
are ideal for large turntables. 
B-B-Q spits, displays, etc. 


s Toa 
"TITAr 
MARINE 
CAPSTANS 




$195 


For Uooko w M «" <Mok lor ttn 
I" oM. 10.«»lk. 






Ratio available (4.5 to 1. Made 
by David Brown, Radicon" Errg- 
land. Very robust construction, has 
two driving shafts at right angles 
and oil filler plug. Unit is drilled 
for ,4-bolt fixing, size 4 1/2" x 
% 1/2’* X 3 1/2". 7/16" and 

5/8" dia. x 1 1/4" long shafts 
(cost over $r00 to make). Bargain 
100 only 



ckitefc. Avtilibit In 24 
velt DC Md 12v OC. 

TITAN’* ^ twM 

Pin, Tevetee etc. Retabeto cm* 
lied let elf. Onim eiie f” x 
mppe rt e d with 2 beavy dity 
plllew bloefc btarliifi. $189. 

aif bwid new wltb 3 
Ml 


FAhftei hKm 




fYlone;j cheer fu//y 
refunc/ec/ 
ifnot cornp/efe/^ 
safisf/ec/ 


Brand new English 240 volt A.C. 
mains operated fans. Make Ideal 
extrKtor fans for kitchens, cara¬ 
vans and other domestic and light 
industrial purposes. Continuously 
rated, smooth, silent-running in¬ 
duction motor, 4,000 r.p.m., bal¬ 
anced 3-bladed, 64" fan. Size 6f'T 
dia. X 4" deep. 31b. 




MmifiNun Gharii 

tSc -f- Be per Ib. over 81b. 


ACT 


7Se -f 12e per Ib. over 61b 


1 4 . 20c per Ib. over 41b 


PACKET POST FOR ARTICLES 
Ilk. lUNiOSia - For Amt., N.2.. 
T.P.N.G., 24or., 12c, 61 at., 11c, 



[Direct English purchase from a 
famous manufacturer. We pur- 
[chased their entire stock of these 
ABSOLUTELY BRAND NEW in car¬ 
ton 240 volt electric motorised 
pump unit. Usually sail for $25.00. 
Full 3 MONTH GUARANTEE. 
Spaciai Ntophrane impolior pump| 
for pumping fual, watar, etc. 
iPumps 300-400 g.p.h. To be gravity I 
fed end will lift to 8 '. ideal for| 
fuel or water transfer, fountains, 
fish ponds, etc. Pump entirely non-1 
corrosive. Rush your order now es| 
stocks will not last at this price. 


MK1V 

LATEST MODEL 
5200 G.P.H. BALL BEARING 
CENTRIFUGAL PUMPS 
6 MONTHS GUARANTEE 

fop quality 1 1/4" inlet. 1" out 
let (O.D.) corrosion proof ell metal 
centrifugal pump. Capacity up to 
5200 g.p.h., pressure up to 85 
PSI. Has two heavy duty sealtd 
ball bearings to give smooth run¬ 
ning and long troubla-freo life. 
Handles heaviest loads and highest 
speeds — designed to pass solids 
such as sand, silt, dirt, etc. with¬ 
out damage, wilt pump salt water 
without harmful effect. Heads to 
ovar 170', suction lift to 25' 
Spare parts always available. Our 
very large production for export 
enables us to sell at this unbeat¬ 
able price. Ball typa foot valve for 
1 1/4 " hose $3.99. 12.ox. 

3 * pulley to suit $1 .ti. 4o«.. 

This pump is also suitable for 
pressure spraying,' use restrictor 
for reducing output. 4 |h 


MAIL 

ORDERS 


P.O. Box 165 
VALLEY, 
BRISBANE 
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ANSWERS from P 123 

work on the circuit, we could not commit ourselves to 
nominating the type of LED and the associated 
modifications. 

BOARDS IN NZ: Could you please tell me if there is a 
New Zealand supplier of printed boards — specifically 
the 72 salOused in the Playmaster 136. (W.K. Marton, 
NZ). 

^ We know of at least two manufacturers in NZ, one in 
iach island. In Auckland, there is the Mini Tech 
^Manufacturing Co, PO Box 9194, Newmarket; and in 
he south try Printed Circuits Ltd, PO Box 2193, 
Christchurch. 

i^OX ALARM: Has your magazine ever described a 
voice or sound operated alarm using microphone input 
ind loudspeaker output? Compliments on your 
nagazine, especially the Elementary Electronics 
section. Whatever happened to the Reader Built It 
section? (P.S., Doonside, NSW). 

> A transistorised VOX (voice operated switch) in- 
ended for tape recorders was described in August 1966 
File No 1 RA 27). This could, with a littte 

Continued on Page 127 

C TESTER From P 55 

is range of reliable osciUation is spread 
)ver the full rotation of VRl. 

Use of the tester is fairly self-evident. As 
/ou use it, you will no doubt think of ways in 
vhich its usefulness may be extended by 
nodifications and additions. You could 
ncrease its speed capability by using 74H or 
r4S series devices (and a suitable layout), 
)r even perhaps ECL devices if these are 
^our interest. You could even experiment 
vith automating the testing of large 
lumbers of similar ICs, using gates con- 
rolled by a program of binary numbers 
(tored in a 64-bit semiconductor memory 
)uch as the National Semiconductor 7489. 

In short, the basic tester unit ^own is 
eally only the starting point. The rest is up 
0 the ingenuity and imagination of the 
eader. 

Editor’s Note: There are a variety of other 
ievices available which could also be used 
n our contributor’s circuit. Equivalents for 
he 7400 are the 9002, FJH131 and FLHlOl, 
vrhile suitable LEDs would be the FLVlOl, 
J'LVllO, SL103. 5082-4403, OLD415 or 
)LD419. The Fairchild 7805 three- 
erminal regulator could also be used in 
>lace of the LM309K if desired. ® 


-ORUM from p 59 

ilways to be entirely objective. 

Indeed, the story of electronic ignition has 
lot been a consi^ently happy one and 
roubles can arise both from electronic 
x>mponent failure and, in the v^icle, from 
ligher amplitude i^ition energy. Ac- 
x>rding to experts in the automotive field 
such troubles are not unique to do-it- 
rourself or kit equipment. They occur in 
actory fitted vehicles. 

Some of the troubles have been listed by 
staff writer Leo Simpson, in a separate 
article scheduled for the next issue. 

Are these remarks aimed at killing 
electronic systems for good? Not par- 
icularly. 

We have no vested interest either way, 
except to dampen down the kind of report to 
ivhich our correspondent has obviously been 
exposed. 

If readers want to go on building elec¬ 
tronic ignition systems, that’s okay by us— 
provided they elect to do so on objMtive 
grounds. ® 


ELECTRICAL SAFETY From P43 

for the job is also noted. For example tough 
rubber sheathed (T.R.S.) or thermo-plastic 
sheathed (T.R.S.) or thermo-plastic 
connections to appliances in damp places, 
or over conductive floors. (See SAA Wiring 
Rules, Part 1.) 

Except where the mains plug is moulded 
to the power flex, this item is checked in¬ 
ternally to see that the connections have 
been made correctly, and in a workmanlike 
manner. Older plug tops, which are no 
longer approved, are replaced before the 
equipment is returned to the owner or user. 

When the outer case of the equipment is 
removed for repairs, a check is made to see 
that the mains flexible cord is correctly 
connected within the apparatus, and that it 
is securely anchored. SAA A.T.S. C 100 does 
not permit the expedient of knotting the 
flexible cord for this purpose. 

iTo be continued} 


SERVICEMAN from p 63 

delay use or installation. 

Delivery department: Main complaint is 
failure to deliver on the day promised, or 
failure to notify installation department. 

Installation department: Failure to 
arrive on the day promised, failure to check 
that all accessories have been supplied, 
failure to check that all sections of the 
appliance are working, or failure to 
properly instruct the customer on its 
operation. 

Seryice department: Failure to respond 
rapidly in cases of faulty new equipment. 


Failure to arrive as promised. Failure to 
recognise, or acknowledge, a serious basic 
fault which requires factory attention, 
resorting instead to a “patch” or “gim¬ 
mick” cure. The risk of this increases as the 
service responsibility is moved away from 
the dealer organisation. 

Looking at each area separately — as 
those concerned with each area tend to do — 
it may well appear that the failures are a 
relatively small percentage. But when we 
add them all together, the chances that 
something will go wrong with any individual 
purchase starts to^ assume significant 
proportions. 

What is the solution? On the industry side 
there is. first, a need to appreciate the 
magnitude of the problem, as seen by the 
customer. This is half the battle. From then 
on it is a matter of tightening up in all areas, 
even where the problem seems trivial. 
Remember, it seldom appears trivial to the 
customer. 

On the customer’s side there is plenty that 
can be done. First deal with what appears to 
be a reputable firm, even if the price is a 
little higher. And if things do go wrong, or 
you feel that you are getting the run-around, 
don’t hesitate to complain. Go to the top and 
complain bitterly. Believe me, there are 
few general managers who can take even a 
small number of complaints from irate 
housewives, without starting a chain 
reaction which will go right down the line. 


CORRECTION 

Hie MS Components advertisement on p. 124 of our 
April issue was incorrectly shown as ‘*MS Sound" in 
the advertising index. There is no connection between 
the two companies. 


WILLIS TRADING CO 

445 MURRAY ST., 
k PtRTH W A 
\ /609 


MAIl OROLK 
Box X221/ i 


NEW 
f KIT 

SE.W. 
M.O. 

— METAL 
▼ DETECTOR 


Complete kit -> 5 transistors^ pc 
board, speaker and instructions. 
Lots of fun — will detect buried 
metat coins^ etc. $29.50 
Pack-post $1.50 
ALSO NSW ECONOMY 
MODEL $7,98 ^ post. Used in 
conjunction with your trsns 
radio. 



VHF 

CONVERTER 

TUNER 

110436 MHZ 
couples to 
broadcast 
receiver. 

$14.95 

P.P.BOc. 


STEREO HEADPHONE 
^ECIAL 

Price for 
This Month 

$4.00 

” P. & P. 50c 

[AND NAME~8 Ohm 
Res. 20-12 KHz. 



7400 

CIRCUITS 

Nand Gate 

88c 

7401 

21p Nand (Sate 


7402 

Nor (Sate 

88c 

7403 

Nand Gate 

88c 

7404 

Hex Inverter 

88c 

7408 

And Gate 

88c 

7410 

Nand Gate 

88c 

7412 

31P Nand 

1.35 

7413 

Schmedt Trip 

1.40 

7420 

Nand Gate 

88c 

7430 

Nand Gate 

88c 

7440 

41P Gate 

88c 

7441 

BCD 

2.33 

7442 

BCD 

220 

7460 

Expander 

90c 

7473 

Rip Rop 

1.70 

7475 

Latch 

1.90 

7476 

JK Rio Rop 

1.85 

7490 

Counter 

TH 

7493 

Counter 

74121 Monostable 

1.50 

UA 

709 

1.00 

UA 

739 

4.30 

LM 

300 

6.75 

LM 

301A 

1.90 

LM 

308 

10.76 


CASSETTE TAPE DECKS 
6 Volt & 240V Motors 
From $23.00 


TRANSISTOR RADIO 
KIT 

2 silicon transistors easy to build 
— ail parts supplied including PC 
board and full instructions 



LM 309k 
LM 373 
LM 380 
LM 741 
PA 246 
TAA 300 
ITTTA5B 
ITTTAIOB 


4S0 

5.90 

325 

1.50 
6.95 
3.65 

6.50 

7.50 


$525 -F 216 type battery 
PP550. 


ALPHAS BAND. 
BC. MARINE. S.W. 
AIRCRAFT. VHF. FM 
IS TR PORTABLE 



Battery or 240V AC Tuning 
Meter 5" Spk. 

540-1600 KHz 

1.8-4MHZ $109.50 

4-12MHZ p.&p. 

22-108 FM X 8.8-108 $1.50 

108-135MHZ 
145-174MHZ 



7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, carrying 
case and earphones. 

Special price $9.75 

\Mred $11.75 

Post and pack, 75c. 
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MARKETPLACE 


FOR SALE 


HAM TOWERS 42 feet self support with tilt action for 
easy antenna maintenance. Ideal amateurs or SWL's 
S275.00 includes erection Melbourne area. Easy 
terms on $75.00 deposit. Enquiries (Melb) 45 4571. 


BARGAIN OFFER. Filament trans. 240/ 6.3v IV 2 a 
suitable power supplies project Feb. Issue $2.65 each, 
$5 for two plus postage (one or two) NSW 55c, Others 
75c. PEAK ELECTRICS, 732 Victoria Road, Er- 
mlngton, NSW 211^. Tel. 85 1944. 


of values — 100 for $3.50 (P.P. 50c). CERAMIC 
CAPACITORS: All modern disc type — 50 for $1.00. 
POTENTIOMETERS: Including stereo pots, switch 
pots, standard pots and tab pots — 10 for $2.50 (P.P. 
50c). ELECTROLYTICS: Top quality current low 
voltage types at 25 for $2.00 (unbelievable value). 
TAG STRIPS: (10 pin) — 20 for $1.50. SEMICON¬ 
DUCTORS: BZY88/ 6v2 — 10 for $3.50, SElOOl — 10 
for $2.50. Trimmers (12-120 pf) —10 for $1.20. Copper 
Clad Board 6" x 6", single sided — 10 for $3.00 (P.P. 
50c). Ferric Chloride Etchant (Solid) 100 grm bag — 
40c. Add 20c Post & Pack or extra for heavy parcels. 
MICRONICS, P.O. Box 175, Randwick, NSW 2031. 


DISPLAY ADVERTS in MARKETPUCE 
are sold In multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfield, 2015. 


PARTS NEW. SCR'S T1C44 30V lA. 80CT 4 for $200.00. 
TAG CAP'S 1 pr. 35V TANT., 30C 8 for $2.00, 2 pr. 
600V NON POLARISE TANT. CAP'S 80c. 4 for $2.00. 
FIBREGLASS PCB 5" X 6" 80c. USED SCR'S C106 
50V 4A50c. POST PAID. C. BAKER, BOX 0 113. QVB 
SYDNEY. 


TAYLOR Valve Tester Model 45D. Mch. Con. as new. 
Little work. $200. R. O. Molkentin, Gllgandra. 2827. 


QUANTITY early radio Valves, parts and trans¬ 
mitting equipment. Best offer. Phone 565007. 


SANYO RD-4300 Cassette Deck. 1 month old — as new 
cond. $290 new. Will sell $190 ono. Reply D. Johnson, 
10 Holmes Cres., Campbell, ACT 2601. 


RECORD & poster bar with TV radio service & PA hire 
In Windsor, NSW. Lock up shop, low rent, house 
available with phone extension to shop. Phone 045- 
3858 any time for details. 


SPEAKERS 8WR/ 5FX in 1 cu ft end 15 wrms 
Wharfedale 12" In 5 cu ft vented end. 25 wrms. 15 
ohms. Both for $33. M. Riley. Box 105, Rozeile. 2039. 


SUPER BARGAIN PACKS FROM MICRONICS — 
CARBON RESISTORS: Top brand to 10% Vaw 
and Iw. No rubbish. Mixed valves — 100 for $1.00. 
POLYESTER CAPACITORS: Top quality 
(definitely no junk) all 10%,tol. 160to 400, wide range 


CRYSTALS for CB 27.240 and 26.785 MHz, V4ln pin 
miniature. $6 pair. Post free. Shalley, 127 York St., 
Sydney. 


WE SELL construction plans. TELEVISION; 3 D 
converter, $25 camera, KInescopIng recorder, VTR, 
COLOUR CONVERTOR. HOBBYIST: Electron 
microscope, 96-hour music system, voice typewriter, 
Morse code to typewriter, Morse coee to typewriter 
copier, transistorised teletype. TELEPHONE: 
Answering machine, pushbutton dialler, phonevlslon, 
auto-dialler, telephone extension In your automiblle, 
legal connector. SECURITY: Microphone jammer, 
voice scrambler, mIcrodot photography. Plans $5.00; 
air shipped from our USA research labs. COURSES: 
Telephone engineering $39.50, security electronics 
$27.50, Investigative electronics $22.50. Super hobby 
catalogue air mailed $1.00. Payment accepted In 
dollars (Australian, New Zealand or US). Don 
Britton Enterprises, Suite 28, 280 Pitt Street, Sydney, 
Australia. 


PLAYMASTER 132 amplifier and tuner, working 
condition with cabinet $140. 50-5433. 


EXTENSION AERIALS. 80 cents each. IF coils and 
OSC 10mm, 50 ed. P.F. ELECTRONICS, PO Box 24, 
ARANDA. ACT. 


2,40 MHZ CROS. Delay to 0.15 secs, $250 each, both for 
$450. Prodls, 299 Carrington Street, Adelaide, 5000. 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im> 
provement in performance for such a small 
charga 


Comiou 


PTY/LTD 


CNR. PLUNKETT h MACLEAN STS. 
WOOLLOOMOOLOO - 367 2444 OPEN 
THURS NIQHTS 6 SATURDAY. 


PROTECTOR 

. At ARM SYSTf MS 
SAIFS StRVICF- installation 


I Alarm M^ulat, Electronic Eyes, I 
Photo Sansitiva Calls, Radar, [ 
Gas/Haat/Smoka Sansors, Slrans,! 
Balls, Pratsura Mats, Door Monitors,I 
Car/Caravan/Homs/ Offlca Hold- 
Up Factory Alarms, Kay Switchas,! 
Raad Switchas, Ralays, Shock! 
Racordars, Aluminium Tapa. You | 
Mama It, Wa Hava It. 

Sand 21c In Stamps For Catalogua. 


SHOWROOMS 
119 Pittw.itor Rd , Manlv 
10 Crinian St.. Hurlstone Park. 
Phones 977 6433 or 55 7151. 
ADDRFSS Al l MAIL TO 
R C PROTECTOR ALARM SYSTEMS 
Box2?6PO Brookvale. 

N S W 2100 



ELECTRONICS ri 

Jlmtsalte Myi 


Guarantee yourself a complete set of Issues for your 
library with no copies missing. 

Subscription Rates 

POST THIS COUPON TO: 

Subscription Departmertt, ELECTRONICS Australia, 

Box 139 Beaconsfield, 2015 

Australia 

New Guinea, 

New Zealand 

Name .. 

$6.50 par year 

Address . . 

Elsewhere 
$9.00 per year 

Enclosed is $ tor.years. Start with. 



POWER SUPPLY 12.6 volts D.C. 3 amps. Regulates tc 
less than 0.2 volts from 210-270 volts (no taps) 45-60H2 
input. Full overload and short-circuit protection. 
Manufacturer's surplus, brand new In cartons with 
handbook. $29.50 plus freight. P.O. Box 360, Brook 
vale, NSW 2100. 


RECORDING TAPE new. 5 X 1800 $2.95; 7 x 2400 $3.00 
Cassettes C90from 92c; BASF $1,65; Scotch $2.05. Al 
brands/ sizes. Full lists free. Cassette Recorder! 
from $32.95; with Radio $79.50. Amplifiers, Recorc 
Players and ail HI-FI at lowest cost. AIMO, 17< 
Geelong Road, Footscray, Vic. 68 4436. 


MULTIMETER electrical electronic Instrumen 
repairs, all makes. Specialising In Japanese types 
Fast service, all work guaranteed. WESTERN 
METER & INSTRUMENT SERVICE, 31 Haze 
Street, GirTaween, NSW. 2145. Phone (Sydney; 
631 2092. 


SAVE on printed circuits. Boards supplied etched anc 
drilled,Etched only or with resist pattern printed or 


MODERN ELECTRONICS 

Resistors 

Mixed high wattage 10c eacK 75c per 10; 2w 
nrwstly 1%-2% 20c ea. $1.80 per 10. 

Condensers Polyester 

.47mfd200V20c$16 per 100 .022 or .0022 400V 
8c $5 per 100. 

Ceramics 

100V Ipf .042mfd 5c $4 per 100. 

Mica 

Up to 2ku 22pf 680pf .001 .0022 .0047 20c each 
$15 per 100. 

Feet Thru .001 mfd20pf 15c$10 per 100 

Discs 

ST2 75c $5 per 10. 

MODERN ELECTRONICS 
94 Elizabeth Street, Melbourne. QPO Box 
5402 cc 3001. 

(ie. ELECTRONICS EXPORTS) 


Repairs to: 

Japanese radios, car radios, 
cassette recorders, reel 
recorders. 

Inch - CROWN, SHARP, TOSHIBA 
NATIONAL, HITACHI, MITSUBISHI, 
NIVICO STANDARD, RERUN. 

Atso American & English machines. 
We do not sell spare parts. 

PETER G. BROUGHTON 

99 SUSSEX STREET, SYDNEY 2000 
(near King St) Phone: 29 3845 (2 
lines). 
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ready for etching. 72sa9 $1.50, 73vla 73vlb (fibre 
glass) $6.40 pr. 71 a8 $1.00, 73/3C $1.60, unetched 
SO^^off plus 10c for etching. 3/ 64" drill 28c. See Feb 
EA for other boards etc. Trade enquiries welcome, 
original drawing and artwork undertaken short 
production run facility. Reasonable rates. 
Manufacturers' packs of ten for published projects. 
Drop us a line re your requirements. DUMARK 
ELECTRONICS & CO., PO BOX 87, REDHILL, 
OLD. 4059. 


WANTED 


RAAF type 1082 Rx, 1083 Tx, MN26H conripass con- 
troller, ARN 6 compass controller, backing plate and 
Rx Rack. W. Babb, 76 David Ave, East Kellor, 3033. 
Phone 03-3374902. 


No. 19 Workshop Manual and operating instructions 
good price. N. Boyle RSD Boort, Vic. 3537. 


ENTHUSIAST requires early radio valves prior to 1928 
(A409 to 442; B405 to 443; PM3 to 256; S625, 112, 120, 
171, 199,201A, early Weco, Marconi, etc.). Will pay to 
$4 each depending on condition. Also wanting early 
sets, parts, speakers & books. Write or send to M. 
O'Brien, Edgar Road; San Remo, 3925. Phone 107. 


WHARFEDALE Super 3 Tweeter, 15Ohm. Details toT. 
Starritt, N.W. Mooroopna, Vic. 


SAVAGE and Parsons 6 pen recorder type PR33/ 6, 
and cond. S. Smith, 27 Kelsey Rd., Salisbury Nth. 
S.A. 5108. 


ANSWERS from P.125 

ingenuity, be adapted to your requirements. 
Naturally, some alarm system would have to be 
provided. Thanks for the compliment — for the 
magazine and for Elementary Electronics. “Reader 
Built It” is alive and well — but is now disguised as 
“Circuit and Design Ideas”. It contains many items 
submitted by readers. 

ADDRESS: When in the UK I built many electronic 
instruments from the Heathkit range. Now in 
Australia, I wish to continue. I believe Heathkit here is 
a Schlumberger company but I do not have the ad¬ 
dress. Could you help? (P.T. Whyalla Stuart, SA). 
0We certainly can, P.T. Schlumberger are the 
Australian agents for Heathkit. Their full address is 
Schlumberger Instrumentation (Aust) Pty Ltd, PO 
Box 138. Kew. Vic. 3101. 

PIC. TUBE REJUVENATOR: Could you send me the 
circuit of a picture tube rejuvenator? I realise that a 
commercial unit is made, but this would be too ex¬ 
pensive in a small business like mine. (T.S. Waikerie, 
SA). 

® We have not described a picture tube rejuvenator as 
a project. We have an idea that one was included in the 
“Reader Built It” section many years ago, but we have 
no file to which simple reference could be made. ® 



HI-FI CONNECTOR LEAOS 

8. Accessories 

write for illustrated price leaflets to: 

M£rW, 

. PO Box 20, Sandringham. 
3191 Vic. 



OXFORD" 


RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES" (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardrope and Carroll 

Fabrications Pty. Ltd. 

Box330 Caringbah2229 
Phone 525 5222. 


LAFAYETTE 27 MHZ Two-Way Radio 


MICRO-12 

$139.50 

(Crystals Extra) 

PMQ Type Approved. 
(Licence Required). 



5-WATTS 12 CHANNELS ONLY 5“ W x H x T/z” 


e ^Operates on 12 volts DC Negative 
Ground (Easily convertible to Positive 
Ground). 

e Highly Sensitive Receiver with RF Stage, 
e Variable Squelch for Silent Standby. 


e Automatic Noise Limiting 
e Mechanical IF RIter on 455 KHz for High 
Selectivity. 

e 0.7 Arnp. Drain on Transmit, 
e Zener Diode Voltage Regulation. 


D 


The Lafayette Micro-12 embodies exceptional performance with compact size. Incorporates the 
design features which have made Lafayette world leaders In 27 MHz Two-Way Radio. Supplied 
complete with microphone, power leads and bracket. 



5-WATTS 12 CHANNELS PLUS TUNABLE RECEIVER 


• 12 volts DC Negative or Positive Ground 
and 117 volts AC (also available for 240 
volts AC). 

• Crystal Controlled Transmit and 
Receive. 

• ^ KHz Mechanical RIter. 


• TV! Trap and Pi-Network Output. 

• May also be used as PA Amplifier with 
External Speaker. 

• Automatic Noise Limiting. 

• Size 11%lnW x 4%inH x 8V4inO. 



1-WATT 3 CHANNEL WALKIE-TALKIE 


t 3 Switchable Crystal Channels. 

• High Level Modulation with "^Range 
Boost”. 

• Extra Sensitive Receiver — Better than 
luV. 

• Sturdy Metal Case. 

• Battery Meter. 


• Socket for External Power Supply. 

• Automatic Noise Limiter. 

• Variable Squelch Control. 

• Jacks for External Earphone and An¬ 
tenna. 

• Supplied with Crystals for 27.240 MHz 
Operation. 


HA-310 $72.60 each. PMG Type Approved (licence Required) 


ACCESSORIES — A large range is availabla Antennas, Coaxial Cable, 
Connectors, 27 MHz Crystals (many frequencies in stock), eta 


LAFAYETTE electronics 

LAFAYETTE Transceivers 


Division of Bectron Tube Distributors 
Ptyi Ltd. 

34 HIGH STREET, ST. KILDA, 
VIC. 3182. Phone 94 6036. 


also available at-- 

BRISBANE: CUSTOM SCIENTIFIC ELECTRONICS 
PTY LTD, 74-76 Annerley Rd, Woolloongabba. 
91 6433. 

LAUNCESTON: L A. HEYWARD, 6 Herbert St. 
31 3098. 


Trade Representatives: 


SA: Tyquin Distributors Pty Ltd, 13 Deacon Ave. Richmond. Phone 57 8153. 
WA: Athol M. Hill Pty Ltd. 613-615 Wellington St, Perth. Phone 21 7861. 
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Reader Information Service 


Here is a convenient and easy way for you to get additional information 
about products or services advertised in this issue. Just fill out the coupon 
stating the information you require, cut out the coupon and post to: 


Reader Information Service, ELECTRONICS AUSTRALIA, 
Box 157, Beaconsfield2015. 


Note: Please list only one advertiser and one product on each coupon. 


Post to ELECTRONICS AUSTRALIA. 
Box 157. Beaconsfield 2015 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company 


Post to: ELECTRONICS AUSTRALIA. 
Box 157. Beaconsfield 2015 


Advertiser 
Product 
Your Name 
Address 


Page 


Postcode 


Position & Company 


5 73 


CLASSIFIED ADVERTISERS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield 
2015 

• Rease insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block tetters with ink or ball point pen. Number of insertions 

Signed; 

Residential Address 


State 


• I enclose P. Note Cheque for $ being full payment for lines at $1.00 per line. 


Index to Advertisers 


Ace Radio 

Adcola Products Pty Ltd 

Aegis Pty Ltd 

Akai Australia Pty Ltd 

Amalgamated Wireless (A'sia) Ltd 

Amalgamated- Wireless Valve Co Pty Ltd 

Amplion (A'sia) Pty Ltd 

Eric Anderson 

Auditec Australia 

Australian General Electric Pty Ltd 

Australian Musical Industries Pty Ltd 

Bleakley Gray Corporation 

Bright star Crystals Pty Ltd 

BWD Electronics Pty Ltd 

British Tobacco 

John Carr Pty Ltd 

Maurice Chapman Pty Ltd 

Classic Radio Service 

Convoy international Pty Ltd 

CRC Chemicals Australia 

R, H. Cunningham Pty Ltd 

Collier MacMillan Schools 

Control Data 

Clock Disposals 

Deitch Bros 

Direct Disposals Trading Co 
Dick Smith Electronics 
ED & E (Sales) Pty Ltd 
Electronic Exports 
Electron Tube 
E.S. Rubin 

General Accessories Ltd 
General Electronic Services 
Goldring Eng. (A'sia) Pty Ltd 
Hagemeyer (Aust) 

Ham Radio Suppliers 

Hewlett Packard Aust Pty Ltd 

Hi Fi Annual 

Instrol HI Fi Centre 

International Correspondence Schools 

IRH Components Pty Ltd 

I PC House Add 
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Jacoby Kempthorne Pty Ltd 

99,IFC,8- 

Jacoby Mitchell & Co Pty Ltd 

64,6! 

JH Reproducers Co 

7- 

Jervis Australia 

7,4( 

J. A. Davey 

12! 

Kitsets Australia Pty Ltd 

11^ 

Kitparts 

5! 

Lanthur Electronics 

10! 

O.T. Lempriere & Co Ltd 

4( 

McMurdo 

34,48,11< 

'Marconi School of Wireless 

82 

McGills Newsagency Pty Ltd 

IK 

MS Components 

IK 

Multicore Solders (Aust) Pty Ltd 

8C 

National Radio Supplies 

112 

Parameters 

90 

Philips Industries Ltd 

2 

Plessey Ducon Pty Ltd 

33,78,102 

Royston Electronics Pty Ltd 

107 

Radio Despatch Service 

107 

Radio House Pty Ltd 

68 

RCS Radio Pty Ltd 

122 

Rose Music 

58 

Richard Foot 

39 

R.C. Protector Alarms 

126 

Sato Parts Co Ltd 

72 

Scientific Electronics Pty Ltd 

123 

Stotts Magna 

90 

Stotts Tech. Correspondence College 

47 

Sulco 

120 

Technical Book & Magazine Co Pty Ltd 

111 

Tecnico Electronics 

35 

Tiger Electronics 

41 

T&M Electronics 

69 

Union Carbide Australia Ltd 

5,50 

United Trade Sales Pty Ltd 

123 

Wardrope & Carroll 

127 

War burton Frank! Pty Ltd 

98 

Weston Electronics Pty Ltd 

87 

Willis trading Co 

125 

Wireless Institute of Australia (NSW) 

117 

Wonder Wool Pty Ltd 

53 

Watkin Wynne 

111 

Wayne Electronics 

81 

Zephyr Products Pty Ltd 

60 
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MOST CASSETTE 
MANUFACTURERS TELL ONL Y 
HALF THE STORY 


HERE’S THE OTHER HALF 



Most cassette manufacturers tell you how great their 
tape is. What they forget to mention is that the 
tape is only as good as the “shell" it comes 
in. Even the best tape can get mangled in 
a poorly constructed shell. 

That's why Maxell protects its 
tape with a precisely constructed 
shell, made of lasting heavy-duty 
plastic. 

Unlike other cassettes that use 
fixed guide posts, Maxell uses nylon 
roller guides held with stainless steel 
pins. These provide virtually friction- 
free tape movement and eliminate a major 
cause of skipping, jumping and unwinding. 

The tape never comes loose from the hub 
because it is anchored in two places — not one. 

A tough teflon (not waxed paper) slip sheet 
keeps the tape-pack tight and flat. No more 
bent or nicked tape to ruin your recording. 

Maxell doesn't use a welded seal but puts the 
cassette together with precision screws. 

As for the tape itself, it has been found to have an unparalleled 
smoothness, excellent low and high frequency response, with near nil 
noise and distortion figure. 

Buy a Maxell (Ultra Dynamic or Low Noise) and get both halves of the cassette story — 

“the sound and the shell". 

Guaranteed across Australia by:- Hagemeyer (Australasia) N.V. 

Sydney Melbourne Adelaide Brisbane Perth The anSWer tO all yOUr tape needs. 


maxell 


WT.GD1 M 



Q615 5/73 



